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LETTER OF TRANSMITTAL. 
UNITED STA'l'ES GEOLOGICAL SURVEY, 
DIVISION OF MINING ST.ATIS'l'ICS .AND TECHNOLOGY, 
Washington, D. 0., March 29, 1890. 
SrR: I have the honor to transmit herewith the sixth volume of the 
series "Mineral Resources of the United States." The present volume 
contains a summary statement of the mineral substances produced in 
the ~alendar year 1888, and chapters showing the features of the prin-
cipal mining industries during that period. A similar volume for the 
calendar year 1889 will be prepared in cooperation with the Eleventh 
Census. 
During the progress of this work I have frequently sought your coun-
sel, which has always been cheerfully given, and I beg to tender you 
my grateful acknowledgments for the uniform kindness and considera-
tion which you have shown me and for your untiring interest in the 
work. 
Very respectfully, your obedient servant, 
Hon. tl. W. PowELL, 
Director U.S. Geological Survey. 
DAVID T. DAY, 
Geologist in Charge. 

INTRODUCTION. 
This report is the sixth volume of the series "Mineral Resources of 
the United States." The object of the series is to record annually the 
most important facts concerning the development of the minerals 
found in the United States. In this report the method of treatment in 
previous volumes has been continued. The report opens with a sum-
mary statement as to the condition of each mineral indm;try at the 
close of the period under review-the calendar year 1888. There is no 
attempt in this place to show the products of separate sections of tl1e 
country. The division is entirely according to the minerals themselves. 
At the close of this summary is a table in which the values of the various 
products are added so as to furnish an estimate of the relative impor-
tance of the mining industry as a whole. Following the summary each 
important mineral industry is discussed in a separate chapter. The 
statistical tables giYen in former reports have been extended to incln<Je 
1888, but otherwise the material in each chapter is intended to show 
the development~ in 1888 ~nd not in l'revious years. It is expected 
that the reader will consult the corresponding chapters of the six re-
ports which constitute the series. For this purpose an index to the 
six volumes is in preparation. 
The methods used in collecting the information presented in the follow-
ing pages, and explanations of the units employed, etc., have been given 
in connection with previous volumes. As usual, the names of the con-
tributors of the several chapters are given in connection with the sub-
jects treated. 
Delay in publication.-The date of publication of a volume includ-
ing so many diverse topics can never be predicted, but the compara-
tively late date at which this report appears was anticipated by publish-
ing the principal totals as soon as they were determined. 
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MINERAL RESOURCES OF THE UNITED STATES. 
CALENDAR YEAR 1888. 
DAVID T. DAY, 
Chief of Division of Mining Statistics and Technology. 
SUMMARY, 1888. 
METALS. 
Iron and steel.-The principal statistics for 1888 were: Domestic iron 
ore consumed, about 12,060,000 long tons; value at mines, $28,944,000. 
This is an increase over 1887 in quantity of 760,000 tons, but a decrease 
in value of $4,956,000. Imported iron ore consumed, 587,470 long tons; 
total iron ore consumed in 1i;88, about 12,650,000 long tons, or 150,000 
tons more than in 1887. Pig iron made in 1888, 6,489, 738 long tons; 
value at furnace, $107,000,000. This is an increase over 1887 of 72,590 
tons in quantity, but a decrease of $14,925,800 in value. Steel of all 
kinds produced in 1888. 2,899,440 long tons; value at works, $89,000,000. 
This is a decrease from 1887 of 439,631 tons in quantity and of $14,811,000 
in value. Total spot value of all iron and steel made in 1888, iu the 
first stage of manufacture, excluding all duplications, $145,000,000, a 
decrease of $26,103,000 as compared with 1887. Limestone used as a 
flux in the manufacture of pig iron in 1888, about 5,438,000 long tous; 
valnc at quarry, about $2,719,000. 
Gold and silver.-According to the Director of the Mint, the gold 
product was 1,604,927 fine ounces, valued at $33,175,000. This is 
about the same as in 1887, being an excess of only $75,000. The silver 
product was 45,783,632 fine ounces, of the commercial value of about 
$43,000,000 and of the coining value of $59,195,000. This is an in-
crease of 4,514,392 ounces over the product in 1887. In addition to the 
product of our own mines some 10,000,000 ounces of silver were ex-
tracted in the United States from foreign ores and bullion. 
Oopper.-The total product, including the yield of imported ores, in-
creased to 231,270,622 pounds, or 115,635 short tons, during 1888, which 
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is 46,600,098 pounds more than the product of 1887. During the first 
quarter of 1889 the production was increasing at even a more rapid 
rate. The prices received by .American producers averaged 15~ cents 
per pount! for Lake copper, 142- for Arizona, and 14 for other districts; 
making the total value $33,833,954. l\1ontaua led in the production, 
making 97,897,968 pounds. Consumption was somewhat reduced by 
the high prices. 
Lead.-The product increased to 180,555 short tons from 160,700 tons 
in 1887. The increase was due principally to the heavier receipts oflead 
in Mexican silver-lead ores from 15,000 tons in 1887 to over 27,000 tons in 
1888. The average price in New York was 4.41 cents per pound, making 
the total value $15,921,951. · The production of white lead, chietly from 
pig lead, was 84,000 short tons, valued at $10,680,000. 
Zinc.-Tbe erection of new works and the extension of old ones led to 
a further notable increase in the production of zinc in 1888. The addi-
tions to capacity were fairly uniformly distributed in the West, Ea;st, and 
South. Production in 1888, 55,903 short tons, with a total value of 
$5,500,855; in 1887, 50,340 tons, worth $4, 78~~300. The production of 
zinc white in 1888, directly from ores, was 20,000 short tons, worth 
$1,600,000. 
Quicksilver.-The product was 33,250 flasks (of 762- pounds each) 
· from California, a decline in that State of 575 flasks from 1887, in spite 
of a very satisfactory price, which averaged $4:2.50 per flask, making 
the total value $1,413,125. No new valuable deposits were discovered 
in 1888, and without them it is not probable that the yield of quicksilver 
will increase. In 1889 the decline was much more significant. The 
entire product was only 26,278 flasks. 
Nickel.-Tbe industry remains unchanged except for indications of 
further developments at Lovelock's, Nevada, and Riddles, Oregon. The 
product includes 190,637 pounds of metallic nickel, valued at $114,382 
at 60 cents per pound, and 13,691 pounds, worth $13,250, contained in 
ores and nickel salts. Total value, $127,632. The corresponding value 
in 1887 was $133,200. 
Cobalt oxide.-The total product, including the contents of exported 
ores and matte, was 8,491 pounds, worth $15,782. In 1887 the total 
was 18,340 pounds, worth $18,77 4, the lower rate of value in that year 
resulting from a larger proportion of exported nickel in matte and ore. 
The price of cobalt oxide remained at $2 per pound. 
Chromium.-The product of chrome iron ore declined from 3,000 tons 
in 1887 to 1,500 tons in 1888. The average price in San Francisco re-
mained $15 per ton. Increased operations are probable in 1889. 
Manganese.-The product of manganese and manganiferous iron ores 
in the United States in 18~8 was 231,330 tons, valued at $854,416. Of 
this amount some 29,198 tons would be classed as manganese ores; the 
remainder as manganiferous iron ores. ·Of the manganiferous iron ores 
11,462 tons, averaging 11 per cent. of manganese, and 189,574 tons, aver-
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aging 4 per cent. of manganese, were from the Colby mine, Michigan. 
In addition to the above, some 60,000 tons of a.rgentiferous manganese 
ores, valued at $10 a ton, chiefly for the silver contained in them, were 
produced in the Rocky Mountain region . 
.Ahtm'inum.-The past year was more promising than ever before for 
the production of cheap aluminum. The production of metallic ahlmi-
num as an industry distinct from the production of alloys began toward 
the close of the year, and 500 pounds had been made up to December 
31; the product of 3,000 pounds since then indicates that the indus-
try may continue. The exact amount of alloys produced by the Cowles 
process has not been furui~hed, but was not markedly different from the 
product of 1887, when 18,000 pounds of aluminum contained in bronze 
and ferro-aluminum were produced. The price for metallic aluminum 
declined to. $4.50 per pound for less favored brands. In 1889 it was 
sold in ingots for $2 per pound. 
Platinum.-Including the platinum and iridium separated from gold 
by tile assay offices and that saved in placer gold mining, the product 
was about 500 ounces, valued at ~2,000. 
FUELS. 
Coal.-The total product of all kinds of commercial coal in 1888 
was 142,037,735 short tons (increase over 1887, 18,022,480 short tons), 
Yalued at the mines at $204,222,790 (increase, $30,626,794). This may 
be divided into Pennsylvania anthracite 43,~~2,8~7 short tons (increase, 
4,416,642 short tons), or 3~,216,872 long tons, including 38,145,718 long 
tons shipped by the railroads and canals and reported by their statis-
tician, Mr. John H. Jone~, and 1,071,155 long tons sold to the local 
trade at the mi11c>s (increase, 3,943,431long tons), valued at $85,649,649 
(increase, $6,2S±,40.}); all other coals, including bituminous, brown 
coal, lignite, small lots of anthracite produced in Colorado and Arkan-
sas, and 4,000 tons of graphitic coal mined in Rhode Island, amounting 
in the aggregate to 98,114,838 short tons (increase, 13,605,838 short 
tons), valued at $118,573,141 (increase, $24,342,389). 
The colliery consumption at the individual mines varies from nothing 
to 8 per cent. of the total output of the mines, being greatest at special 
Pennsylvania anthracite mines and lowest at those bituminous mines 
where the coal bed lies nearly horizontal, and where no steam power or 
ventilating furnaces are used. The averages for the different States 
vary from 2 to 6.4 per cent., the minimum average being in the Penn-
sylvania bituminous and the maximum average in the Pennsylvania 
anthracite region. 
The total output of the mines, including colliery consumption, was : 
Pennsylvania anthracite 41,624,611 long tons (increase over 1887, 
4,045,864long tons), or 46,619,564 short tons (increase, 4,531,367 short 
tons); all other coals, 102,08~,838 short tons ( iuerease, 14,152,478 short 
tons), making the total ontputofall coals from mines in the United States, 
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exclusive of slack coal thrown on the dumps, 148,659,402 short tons (in. 
crease, 18,683,845 short tons), valued as follows: anthracite, $89,020,483 
(increase, $4,468,302); bituminous, $12~,498,141 (increase, $24,493,485}; 
total value, $211,518,624 (increase, $28,961, 787). The above figures show 
a notable increase in 188S over 1887 in the aggregate output and value 
of both anthracite and bituminous coal, although not so great an in-
crease as occurred in 1887 over 1886 in the value of the anthracite, or 
in the total tonnage of the bituminous coal. 
Ooke.-The product of coke in the United States in 1888 was 8,540,030 
short tons, valued at about $12,445,963. Pennsylvania produced by 
far the largest amount, the Connellsville region alone producing 4,955,-
553 tons; West Virginia, 531,762 tons; Alabama, 508,511 tons; Tennes-
see, 385,693 tons, and Virginia, 149,199 tons. 
Petroleum.-Tbe product of petroleum in the United States in 1888 
was 27,615,929 barrels (of 42 gallons each), valued at about $17,950,353. 
Of this amount Pennsylvania produced 16,484,668 barrels; Ohio, 
10,010,868 barrels ; West Virginia, 119,448 barrels; California, 704,619 
barrels ; and other States 20,000 barrels. 
Natural gas.-'I;he amount of natural gas consumed is given in coal 
displacement; that is, the amount of coal displaced by the use of natural 
gas. It is estimated that the amount of coal displaced by natural gas 
in the United States in 1888 was 14,0(j3,830 tons, valued at $22,629,875. 
Of this amount 12,443,830 tons were displaced in Pennsylvania, 750,000 
tons in Ohio, and 660,000 tons in Indiana. 
STRUCTURAL MATE.RIALS. 
Building stone.-Direct returns from producers of the various kinds 
of building stone show that there was but a small gain in value over 
the figures of 1.887. The value of the Rtone produced in 1.888 was 
$25,500,000, or $500,000 more than in the preceding year. 
Brick and tile.-Value, $48,213,000. This figure represents only a 
small gain over 1887. This is due rather to increase in the number of 
manufacturing plants than to increased produc~ion at the older and 
more important sources of supply; in fact, many of the latter show a 
falling off in production. Prices also were generally somewhat lower 
than in 1887 . 
.Lime.-The produd is estimated at 49,087,000 barrels, with an av· 
erage value of 50 cents per barrel, making a total of $24,543,500 as 
the value of the year's product. These figures are not largely in ad-
vance of those for 1887, and the gains are not so much the results of 
increased production in the leading li~e regions as in localities of minor 
importance. 
Oement.-The amount of cement produced in 1888 was less than for 
1887, being .6,253,295 barrels for 188-;, ntlned at 72~ cents per barrel, 
making $4,533,639 a~ the value of the year's product. 
SUMMARY. 5 
ABRASIVE MATERIALS. 
Buhrstones.-The product which is used for grinding cement, plaster, 
paints, feed, etc., comes from New York, Pennsylvania, and North 
Carolina, and is valued at $81,000. 
Grindstones.-Ohio and J\lichigan furnish practically all the sand-
stone from which grindstones are made. The product in 1888 increased 
slightly, 41,000 long tons, worth $281,800, being produced, against 40,000 
long tons worth $240,000, in 1887. The price varied from $6.50 to $10 
per ton at the quarries, before being finished into grindstones. 
Oorundum.-Production was limited to the old mines in North Caro-
lina and Georgia ; 5~9 short tons, valued at $91,620, were produced in 
1888, against 600 tons in 1887. 
Oilstones and whetstones.-The production of novaculite from Ar-
kansas increased slightly, making the total, including I..o~abrador oil-
stone, etc., 1,500,000 pounds, valued at $18,000 in the rough state. 
liiSCELLANEOUS. 
Precious stones.-No systematic mining was carried on in search of 
gems in 1888. But in mining for other substances, and in chance discov-
eries, gems worth $64,850 in the rough state, and gold-quartz worth 
$75,000, were found. 
Phosphate rock.-The production declined to 448,567long tons, but the 
total value increased slightly to $2,018,552 on account of better prices. 
The trade in manufactured fertilizers was very prosperous. 
Marls.-The production in the Southern States, particularly in Vir-
ginia, North Carolina, Alabama, "Mississippi, and Florida, is increasing, 
while the production of New Jersey decreased from 1887. About 300,000 
tons, valued at $150,000, were produced. 
Salt.-The industry shows only slight changes: In 1888 the pro-
duction was 8,055,881 barrels of 280 pounds, valued at $4,37 4,203. 
In 1887 the product was 8,003,962 barrels, worth $4,093,846. Kansas 
became a commercial source of salt in 1888, producing 155,000 barrels, 
with a prospect of still greater increase in 1889. 
Bromine.-The product was 307,386 pounds, worth $95,290, an in-
crease from 199,087 pounds in 1887, worth $61,717. The price re-
mained at 31 cents per pound. 
Borax.-The production was restricted to 7,589,000 pounds, worth 
$455,340, at 6 cents per pound for the average quality. In 1887 the 
product was 11,000,000 pqunds, worth 5 cents per pound. 
S1tlplmr.-The sulphur refinery in Utah was partially burned. This 
and litigation over the property prevented any production in 1888. The 
· supply came principally from Sicily, with small importations from Japan. 
It was practically all made into sulphuric acid. 
Pyrites.-Pro<luct, 54,331long tons, valued at the mines at $167,658; 
a slight increase in quantity over the previous year. 
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Barytes.-The production from Missouri, Virginia, and New York in-
creased to 20,000 long tons, worth at the mines $110,000. In 1887 the 
product was 15,000 long tons, worth $75,000. 
Gypsum.-The domestic supply comes principally from Ohio and 
Michigan, with smaller amounts from New York, Virginia, Kansas, 
Colorado, California, Dakota, and Utah. The product in 1888 was 
110,000 short tons of crude gypsum, valued at $550,000. A large por-
tion of the supply is imported from Nova Scotia, where 126,118 tons, 
worth $121,579, were produced in 1888. 
Ozokerite.-From the region of Soldier's Summit, Utah, about 65,000 
pounds of crude mineral wax were produced, worth $3,000 in New York, 
where the material was sold. .An increase is probable in 1889. 
Soapstone.-Product about 15,000 tons, worth $50,000 before ship-
ment. 
Asphaltum.-The product of 1888 includes 700 tons of gilsonite mined 
in Utah ; 3,100 tons of ordinary asphaltum, principally from California, 
and 50,000 tons of bituminous rock quarried in California for pave-
ments in competition with asphaltum; total value, $331,500. 
l!'eldspar.-The consumption for potters' use declined to 8, 700 long 
tons, worth, in Trenton, N.J., $50,000. In 1887, 10,200 long tons were 
produced, worth $56,100. 
l!'lint.-For potters' use the consumption was 16,250 long tons. In-
cluding that for sand-paper and for glass, the consumption was about 
30,000 tons, worth, unground, $175,000. 
Potters' clay.-The consumption included 18,000 long tons of kaolin, 
or china clay, 5,250 tons of ball clay, and 13,500 tons of fire clay, worth, 
altogether, $300,000. 
Mica.-Owing principally to the use of smaller sizes m stoves, the 
production of sheet mica decreased from 70,500 pounds in 1887 to 48,000 
in 1888, valued at $70,000. There is increased demand for mica 
waste. 
Mineral paints.-The production, including ocher, metallic paints, 
and small amounts of umber and sienna, increased to 24,000 long tons, 
valued at $380,000. · ~ 
Graphite.-The production of pure gl'aphite was limited to Ticonde-
roga, New York, and is reported as practically unchanged. The total 
product of pure material was 400,000 pounds, worth $33,000. Small 
amounts of less pure material for foundry facings, etc., were produced 
in North Carolina, and at Cranston, R.I. 
l!'luorspar.-The production, limited to the neighborhood of Rosi-
clare, Illinois, and Evansville, Indiana, is reported at 6,000 short tons, 
worth $30,000, an increase of 1,000 tons over 1887. 
Infusorial earth.-The product came principally from Maryland, and 
amounted to 1,500 short tons, worth, before shipment, $7,500. 
Zircon.-During 1887 and 1888, 25 tons of zircon were mined, princi-
\)ally in Henderson county, North Carolina, and sold for $10,000 for the 
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manufacture of incandescent gas· burners. About 4 tons of monazite, 
one ton of allanite, 600 pounds of samarskite, and $500 worth of yttrium 
minerals were produced for the same use. About 6 tons of monazite 
and 5 tons of cerite were also imported. 
Mineral -waters.-Amount sold in 1888, 9,628,568 gallons, valued at 
$1,709,302. In 1887 the product was 8,259,609 gallons, worth $1,261,-
473. 
Totals.-The total value of the minerals produced in 1888 was $584,-
550,676. It is recognized that this is the sum of the values of sub-
stances taken in various stages of manufacture and hence not. strictl,y 
comparable with each other; still it is the most valuable means for 
comparing the total products of different years. The result is an in-
crease of over $40,000,000 beyond the value of the product of 1887. 
lQ that year nearly every mineral industry showed an increase, and 
hence ~n increased total was evident. But t_he fact that the increase 
was so very large was due to rather exceptional conditions in a few im-
portant industries, and it could not reasonably be expected that a sim-
ilar combination of circumstances would result in even a larger total 
value for 1888. Nevertheless the unprecedented stimulus given to the 
production of copper by ·au artificial price increased the total value of 
that product nearly $13,000,00U, or nearly enough to offset the decline 
in the total value of pig iron. The other important factors in the in-
crease were coal and the other fuels which followed the increased quan-
tity of metals. With the anticipated decline of copper to the normal 
demand, a decline in the total value of the Jlroduct in 1889 will not be 
inconsistent with the natural development of our mineral resources . 
.J..lfetallic p1·odzwts of the United States in 1888. 
I Pig iron, opotv•lno .•.......•• . ..•••..•.. . .••••. long ton• . . 
Silver, coining value ............ . ............. troy ounces .. 
Copper, value at New York City ......... . ........ pounds .. 
Gold, coining value. . . . . . . . . . . . ..... . ........ troy ounces .. 
Lead, value at New York City .•••.•..• . .••..... short tons .. 
Zinc, value at Now York City ....•. ..•••..•••••...••. do .... 
Quicksilver, value at San Francisco .•••.•......... .. flasks .. 
Nickel, value at Philadelphia . ...............•..... pounds .. 
Aluminum, value at Philadelphia .............. . .... . do .•.. 
Antimony, value at San Francisco .....•........ short tons .. 
Platinum, value (crude) at New York City ... troy ounces .. 
Quantity. :alue. _I 
6, 489, 738 $107, 000, 000 
45, 783, 632 59, 195, 000 
231, 270, 622 33, 833, 95i 
1, 604,927 33, 175,000 
180, 555 15, 924, 951 
55,903 
33,250 
203,328 
19, 000 
100 
500 
5, 500,855 
1, 413, 125 
127,632 
65,000 
20,000 
2, 000 
Total .. . •.••.•....•• ! ..... . ...............••........... ~~ $256,257,517 
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Non-metallic mineral products of the United States itt 1888 (spot values). 
Quantity. Value. 
Bituminous coal ................................... long tons.. 91, 106, 998 $122, 498, 141 
Pennsylvania anthracite ................................ do. . . . 41, 624, 611, 89, 020, 483 
.Building stone .. .. .. .. .. • • . • .. • • • • • • • • . • • • • • • • • • . . • • • • • . • . • • • . . • • • • . . • • . . . 25, 500, 000 
Lime ................................................. barrels. . 49, 087, 000 24, 543, 500 
Natural gas............................................................... 22,629,8'i5 
Petroleum ........................................... barrels.. 27, 615, 929 17, 950,353 
Cement ................................................. do.... 6, 253, 295 
Salt .................................................... do.... 8, 055, 881 
Limestone for iron flux ............................ long tons .. 
South Carolina phosphate rock ......................... do ..•. 
Mineral waters ................................. gallons sold .. 
Zinc white......... • ............................ short tons .. 
Gypsum ................................................ do ... . 
Borax ............................................... pounds .. 
Mineral paints .................................... tlong tons .. 
Asphaltum ....................................... short tons .. 
Manganese ore ..................................... long tons .. 
Flint ................................................... do ... 
Pyrites ................................................. do ... . 
New Jersey marls ................................ short tons .. 
Crude barytes ..................................... long tons .. 
Bromine ............................................. pounds .. 
Corundum .......... ~-- ........................... short tons .. 
5, 438,000 
448,567 
9, 628,568 
20,000 
110,000 
7,589, 000 
24,000 
53,800 
29,198 
30,000 
5!, 331 
300,000 
20,000 
307,386 
589 
Gold-quartz, souvenirs, ,jewelry, etc .................................... .. 
llica ................................................. pounds.. 48,000 
Precious stones ......................................................... .. 
Feldspar ........................................... long tons.. 8, 700 
Graphite .............................................. pounds.. 400,000 
Fluorspar ......................................... short tons.. 6, 000 
Slate ground as pigment ........................... long tons.. 2, 500 
Chrome iron ore .•••••••••••..•••.•.•.•••.••...•........ do .... 
Novaculite ••••••.•••••••••..•••••.•••.•.••..•...••.. pounds .. 
Cobalt oxide ............................................ do ... . 
1, 500 
1, 500,000 
8,491 
4, 533,639 
4, 374,203 
2, 719,000 
2, 018,552 
1, 709,302 
1, 600,000 
1150,000 
455,340 
380,000 
331,500 
279,571 
175,000 
167,658 
150,000 
110,000 
95,290 
91,620 
75,000 
70,000 
64,850 
50,000 
33,000 
30,000 
25,000 
22,500 
18,000 
15,782 
Rutile .................................................. do.... 1,000 3,000 
t\.sbestus ......................................... short tons.. 100 3, 000 
Total ........... __ . _ .................................... =-:-:-:-:-:·:r$32ia,"~ 
Resume of the values of the metallic and non-metallic minetal substances produced in the 
United States in 1888. 
Metals ................................. -.................................................. $256,257,517 
Mineral substances named in the foregoing table......................................... 322,293, 159 
Estimated value of mineral products unspecified......................................... 6, 000, 000 
Grod total .. • .. • • .. • .. • • • • .... • • • • •• • • • • • • • • • • • • • .. •• • • • • .... • • • • • • • • .. • •• • • • .. • .. • .. $584, 550, 676 

Summary of the mi1uwaZ products of the 
1882. 1883. 
Prod nets. 
, l---t----------------------------------I- Q--ua_n_t_it_y __ . 1---v_ru_u_e_. __ ,_Q_u_a_n_u_tY_·_,_r-v_ru_ne __ . __ , 
1 
HBTA.LLIC. 
1 
2 
3 
I ! ;) 
1$ 
7 
8 
9 
10 
11 
Pig-iron, spot value ............... long tons.. 4, 623,323 $106,336,429 
Silver, coining value ............ troy ounces .. 36,197,695 46,800,000 
Gold, coining valll6 .................... do.... 1, 572, 186 32, 500, ooo 
~er, value at New York City .... pounds .. 91,646,232 16,038,091 
value at New York Uity ... short tons.. 182,890 12,624,550 
Zinc, value at New York City ......... do.... 33,765 3, 646,620 
~utcksilver, value at San Franoisco .. flasks.. 52, 732 1, 487, 042 
Nickel, value at Philadelphia ....... pounds.. 281,616 309,777 
Aluminum, vruue at Philadelphia. troy ounce~. . .. • • • . • . . . • . .• ..... . .... . 
Antimony, value at 8an .l!'rancisco. short tons . 60 12, 000 
Platinum, value (crude) at New York City, 
troy ounces.. . .. . • . • • • • • . • • • . .. .. • . .. .. • . . . . 200 600 
4, 595, 510 $91, 910, 200 
35, 733, 622 46, 200, 000 
1, 451, 249 30, 000, 000 
117, 151,795 18,064, 807 
143, 957 12, 322, 719 
36, 872 3, 311, 106 
46, 725 1, 253, 632 
58, !!00 52, 920 
l, 000 875 
60 12,000 
200 600 
-------- ·---------1·-------~-1--------Total value metallic products . . . . . . . .. . . . • • • . • . • . . . • 219, 755, 109 ............ 203, 128, 859 
NON·META.LLIC (SPOT VA.LUE8). 
12 Bituminous coal ..........•...••.. long tons.. 60, 861, 190 76, 076, 487 68, 531, 500 82, 237. 800 131 Pennsylvania anthracite ............... do ..•. 31,358, 2M 70, 556,094 34,336,469 77,257,055 
14, Buildiilg stone . . . . . . .. • .. . .. .. . . . . .. • . .. . . .. . . . . .. . . .. . .. 21, 000, 000 . • . . . .. . • • .. 20, 000, 000 
15 Lime . . .............................. barrels.. 31, 000, 000 21, 700, 000 3:!, 000, 000 19,200,000 
16 Petroleum ............................. do.... 30, 053, 500 23, 704, 698 23, 400, 229 25, 740, 25~ 
17 1 Naturru gas.......................... ... . . . . ...... .... .. 215, ooo . . . . . .•... .. 475, ooo 18 Cement ............................. barrels.. 3, 250, 000 3, 672, 750 4, 190, 000 4, 293, 500 
19 Salt .................................... do.... 6, 412, 373 4, 340, 140 6, 192, 231 4, 211, 042 
20 Limestone for iron flux: ...•...•••• long tons.. 3,850, 000 2, 310,000 3.814, 273 1,907,136 
21 South Carolina phosphate rock ........ do.... 332, 077 1, 992, 462 378, 380 2, 270, 280 
8'..! Zinc white ...................... short toils. · I 10, 000 700, 000 12, 000 840, 000 
Ia. Mineral waters ................ gallons sold.. . . . . . . . . . . . . .. . .. . . . .. .. 7, 529, 423 1, 119, 603 
~ Borax .............................. pounds.. 4, 236, 291 338, 903 6, 500, 000 585, 000 
~6 ~~~~~e~~-ore~:: :.:::::::::::::: :~l:,~; :~::: · · · .. · 3."5oo· · ... 52;wo· ·- .. · · s: ooo · .... i2o,'ooo· 
27 Mineral paints ......................... do . . . 7, 000 105, OOQ 7, 000 84,000 
2il New Jersey marls ................ short wns.. 1. 080, 000 540, 000 972, 000 486, 000 
29 Pyrites ........................... long tons .• l · 12,000 72, ooo 25,000 137,500 
80 Flint ................................... do . .. 25, 000 100, 000 25, ooo 100, 000 
,,sl Mtoa. ......... ._ ..................... pounds.. 100,000 250,000 114,000 285,000 
32 Corundum ....................... shorttons.. 500 80,000 550 100,000 
C ~~o':'~~t;,i{~.".".".".".'.".".".".".".".".".".".".".".'.".".".~~:::: ........ ~~- ~~::: ...... ~:~. ~:= 
35 Gold-quartz souvenirs, jewE>lry, etc . . • • . . . . . . . . .. . . . . .. . .. 75, 000 . . • • • • . . • . • . 115, 000 
36 Crude ba.rytes ..................... long. tons.. 20,000 80,000 . 27, 000 108,000 
87 Bromine ............................ pounds. . 250, 000 75, 000 301, 100 72, ~64 
38 Feldspar .......................... long tons.. 14,000 70,000 14,100 71, 112 
39 Chromeironore ........................ do ... 2,500 50,000 3,000 60,000 
(0 Graphite ............................ pounds. 425,000 34,000 575,000 46,000 
41 Fluorspar ........................ short tons.. 4, 000 20,000 4, 000 20,000 
4.2 Slate ground as a pigment ......•• long tons.. 2, 000 24,000 2, 000 24,000 
43 Co brut oxide ........................ pounds.. 11, 653 32, 046 1, 096 2, 7Q5 
4.4 Novacnlite ............................. do ................................................ . 
45 Asphaltum ....................... short tons.. 3, 000 10, 50Q .3, 000 10,500 
46 Aabestus .............................. do.... 1, 200 36,000 1, 000 ao, 000 
47 RntUe ............................... pounds.. 500 1,800 550 2,000 
·Total value non-metallic mineral products ............ 
1 
228, 410, 380 ............ 242, 111, 889 
ToW value metrulic products....... . .. .. . . ........... , 219, 755, 109 ............ 203, 128, 859 
Estimated value of mineral products un- i 
specifled ........................................ : .. - /~00, 000 .:..:::_:.:.:_:::.:_: 8, 000, ~ 
Grand total .......................................... j 456, 165, ~9 ............ 453, 240, 748 
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States, calendar yea1·s 1882 to 18tl7, inclu8ive. 
1884. 1885. 1886. 1887. 
---- - -·--· 
Quantity. Value. Quantity. Value. Quantity. Value. Quantity. Value. 
- -
' I 
4,097,868 $73, 76), 624 4,044,525 $6<l, 712,400 5, 683,329 $95, 195, 760 6, 417,148 $121, 925, soo I 1 
37,744,605 48, 800,000 39,910,279 51, 600, 000 39,445,312 51, 000, 000 41, :!6!1, :!40 53,441. 300 2 
1,489,949 HO, 800,000 1.538,376 31,801, 000 1, 881,250 35,000,000 1, 596, 500 33, !UO, 000 I 3 147,805,407 18, 10fi, 162 170,962,607 18,292,999 161, 235, 381 16, 527, 651 t8;;, 221, 3:11 21,115, !JI6 4 
139,897 10,537,042 129,412 10,469,431 135,629 12, 6ti7, 749 160, 700 14, 46il, 000 5 
38,544 3, 422, 707 40,688 3, 539,856 42,641 3, 7.~2. 408 50, 340 4, 782,300 6 
31,91:{ 936, 327 32,073 979,189 29,981 1, 060,000 33,825 1, 429, 000 I 7 
64,550 48,412 277,904 191, 753 :!14, 992 127, 157 205,556 m.:wo 
1 
a 
1,800 1,350 3,400 2, 550 ............... 27,000 18,000 59, t!OO 9 ' 
60 12,000 50 10,000 35 7, 000 75 15,500 10 
150 450 250 187 50 100 448 1, 838 11 
------------
............... 186,426,074 . ............. 181, 599, 365 
--
.. ........... 215, 364, 825 .. ................... 250, 466, 854 
=== == == == ====::=-= === == -===:=::=-
7~,730,539 77,417, 066 64,840.668 82,347,648 65,810,676 78,481,056 78,470,857 98,004,656 12 
3il,175, 756 66,351,512 34,228,548 76,671,948 34,85il, 077 76, 119, 120 37,578,747 84,552,181 13 
................... 19,000,000 ................ 19,000, 000 . ......... 
-----
19, 000,000 .. ................... 25,000,000 14 
37,000,\IOv 18,500,000 40,000,000 20, 000,000 42, 500, 000 21,250, 000 46,750.000 23, 3i5, 000 15 
24,089,758 20,476, 29i 21,842,041 19, 193,694 28, 110,115 20,028,457 28,2-19, 5!17 18,856,606 16 
.................. 1, 460,000 .................... 4, 854,200 .................... 9, 847, 150 . .............. --- 15, 838, 5110 17 
4,000,000 3, 720, 00(• 4,150,000 3, 492, 500 4,500, 000 3, 990,000 6, 692,744 5, 186, 877 18 
6,514,937 4,197, 734 7,038,653 4, 825,345 7, 707,081 4, 736,585 H, 003,962 4, 09:l, 846 19 
3,401,930 1, 709, 965 3,356,956 1, 678,478 4,717,163 2,830, 297 5, 377, 000 3, 226,200 20 
431,779 2,374, 781 437,856 2, >-46, 064 430,549 1, 872,936 480,558 1,836, 818 21 
13,000 910, 000 15,000 1, 050, 000 18, 000 1, 440,000 18,000 1, 440, 000 22 
10,215,328 1,459,143 9,148,401 1, 312,845 8, 950,317 1,284, 070 8, 259, 60!l 1, 261,473 23 
7,000,000 490,000 8,000,U00 480,000 9, 778,290 488,915 11,000.000 550,000 24 
........... .. ................... 90.405 405,000 95,250 428,625 95, 0(10 425,000 25 
10,000 120, 000 23,258 190,281 30,193 277,636 34,524 a3a,su 26 
7,000 8!, 000 3,950 43,575 15, ROO 2R5, 000 20,000 310,000 27 
875,000 437,500 875,0()0 437,500 800,000 I 400,000 600,000 3oo, ooo I 2s 
35,000 175, 000 49,000 220,500 55,000 247,500 52, !jQQ I 210, 000 29 
30,000 120,000 30,000 120, (100 30,000 120, 000 32,000 185, ooo 1 3o 
147,410 368,525 92,000 161,000 40,000 70,000 70, 500 142,250 ;,1 
600 108,000 600 108,000 645 116,190 600 1os, ooo I 32 
500 12,000 715 17, 875 2,500 75,000 3, 000 100,000 33 
................. 82,975 ............... 69,900 ................... 79, 056 .. .................. 88, 600 34 
.................... 140, 000 .. ............... 140,000 ...................... 40, ouo ...................... 75,000 35 
I 25,000 100, 000 15,000 75,000 10,000 50,000 15, 000 'It), 000 36 
I 281,100 67,464 310,000 89,900 428,334 141,350 
\ 199, 087 61,717 37 
10,900 55,112 13,600 68,000 14,900 74,500 10, 2t0 56, 100 I 38 
2,000 35,000 2,i00 40,000 2, 000 30,000 3, 000 40,000 39 
.................. ....................... 327,883 26,231 415,525 33,242 416,000 34,000 40 
4,000 20,000 5,000 22,500 5, 000 22,500 5, 000 20,000 41 
2,000 20, 000 1,975 24,687 3, 000 30,000 2, 000 20,000 42 
2,000 5,100 68,723 65,373 ............ ......... 36, SiS 18. 3!0 18,774. 4:J 
............ . ......... 
--· 
1,000,000 15, 000 1,160, 000 15,000 1, 200,000 16,000 44 
3,000 10,500 3,00& 10, 500 3, 500 14,000 4, 000 16, 000 45 
1,000 30,000 300 9, 000 200 6,000 150 4,500 46 
600 2, 000 600 2, 000 600 2, 000 1, 000 3, 000 47 
--------- ----
................. 220, 059, 674 ................... 240, 114, 544 . .................... 243, 963, 063 .. ........ .......... 285, 864, 942 
................. 186,426,074 -·· .......... 181, 599, 365 . ................. 215, 36,., 825 ...................... 250, 466,854 
................... 7, 000, 000 . ................. 7, 000,000 ...................... 6, 000,000 ............. •• ooo. 000 I 
............... 413,485, 748 .................... 428, 713, 909 .................. 465, 327, 888 .. ................... 542,331, 796 
IRON. 
THE IRON AND STEEL INDUSTRIES OF THE UNITED 
STATES IN 1888 AND 1889. 
BY JAMES M. SWANK, 
General Manager of the American I1·on and Steel Association. 
P-roduction, importation, and consumption of iron and steel in 1888.-The 
remarkable prosperity which characterized the iron and steel industries 
of this country in 1886 and 1887 was not continued in 1888; the year 
was one of only moderate prosperity for these industries as a whole, 
while in some branches there was all through the year an entire absence 
of prosperity. The aggregate production and consumption of iron and 
steel in 1888 was much less than in 1887, and prices were much lower. 
In the following table is presented, in short tons, except in reference 
to nails, the statistics of the production of leading articles of iron and 
steei in the United States in the last three years. 
Production of leading articles of it·on and steel in the United States itt the last three"yea1·s. 
Short tons, of 2,000 pounds. (Except nails.) 
~i~ iron~ including spiegeleisen .....•.•.•....•..... 
~~~~~:~~~~~i i~g~t'S. :~~:: ~ ~~:::::~:::::~::::::::: 
Bessemer steel rails .............................. .. 
Open-hearth steel ingots .......................... . 
Open-hearth steel rails ........................... .. 
Crucible steel ingots ............................... . 
Rolled iron. exc,~pt rails ........................... . 
Rolled steel, except rails ........................... . 
Iron rails ......................................... . 
Pig, scrap, and ore blooms ........................ . 
Kegs of iron-cut nails ( 100 pounds\ ................ . 
Kegs of steel-cut nails (100 pounds) ............... . 
Kegs of stet'l-wire nails (100 pounds) .............. . 
1886. 
6, 365,328 
4'1'", 982 
2, 541,493 
1, 763,667 
245,250 
5, 255 
80,609 
2, 259,943 
800, Ol\0 
23,679 
41,909 
5, 191,984 
2, 968,989 
6oo, ooo 1 
1887. 
7, 187,206 
47,598 
3, 288,357 
2, 354,132 
360,717 
19,203 
84,421 
2, 565,438 
902,156 
23,062 
43,306 
3, 419, 578 
3, 489,292 
1, 250,000 
1888. 
7, 268,507 
54,769 
2, 812, 500 
1, 552,631 
352,036 
5, 261 
78, 713 
2, 397,402 
1, 201,885 
14,252 
39,875 
2, 170,107 
4, 323,484 
1, 1\00, 000 
This table shows a slight increase in the production of pig iron in 
1888 as compared with 1887, but a marked decrease in the production 
of Bessemer steel, and a still larger decrease in the production of steel 
rails; other leading products also show a decrease. The decrease in 
the production of Bessemer steel rails is very remarkable. It is ex-
plained chiefly by the great shrinkage in the construction of new rail-
roads in 1888, the mileage of new railroads built in that year being 
about 7,100 miles, against 13,080 miles in 1887. This influence affectetl 
unfavorably in 1888 nearly every other branch of our iron and steel in-
dustries. 
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The rapid substitution in this country of steel for iron is forcibly 
shown in the table. Iron rails have almost entirely given way to steel 
rails; rol1ed steel for other purposes than rails is seen to be a serious 
and growing competitor of rolled iron; steel cut nails are rapidly tak-
ing the place of iron cut nails; and steel wire nails are fast growing in 
popularity as a rival of all cut nails. 
Our imports of all iron and steel products, the weight of which is as-
certained at the custom houses, have been as follows in the Jast three 
calendar years, in short tons: 1886, 1,230,393 tons; 1887, 1,997,247 tons; 
1888, 1,024,524 tons. The leading articles imported in 18~8 were as fol-
lows, in short tons: Pig iron, 220,905 tons; steel rails, 70,578 tons; steel 
ingots, blooms, billets, bars, etc., 116,129 tons; tin-plates, 333,616, tons; 
and iron and steel wire rods, 114,030 tons. The imports of pig iron in 1888 
include 80,198 short tons of spiegeleisen and ferro-manganese, for use 
in our Bessemer and open-hearth steel works. Tin-plates constituted 
almost one-third of our total importations in 1888. Our imports of this 
necessity of our American civilization are steadily increasing from year 
to year. 
It will be noticed that our aggregate imports of iron and steel de-
clined almost 50 per cent. in 1888 as compared with 1887. This great 
shrinkage was due to the lower prices of iron and steel which prevailed 
in this country in 1888 as compared with 1887, and to the higher prices 
which prevailed in Europe, the condition of the European iron trade 
having greatly improved in 1888. This improvement still continues, so 
that, with continued low prices in our own country even for a few 
months longer, our imports of iron and steel in 1889 are likely to be even 
less than in 1888. • 
The foreign value of our imports of iron and steel, including machin-
ery, cutlery, fire-arms, and other manufactures, the weight of which is 
not obtainable, was $42,308,256 in 1888, $56,420,607 in 1887, aml $41,-
630,779 in 1886. The foreign value of our imports of tin-plates in 1888 
was $19,752,180. 
The consumption of iron and steel in any given year may be approxi-
mately ascertained by adding the quantity manufactured at home to 
the quantity imported, our exports of iron ann steel, except in the 
form of machinery, being inconsiderable. As our production of all 
leading articles, pig iron, rolled steel, and steel naiis excepted, was 
much less in 1888 than in 1887, and as our imports of iron and steel 
were very much less, it follows that our consumption of iron and steel 
in 1888 was below that of 1887. This was true even of pig iron, as the 
shrinkage in our imports of this article in 1888 was much greater than 
the excess of our production in 1888 over 1887. The shrinkage in our 
consumption of iron and steel in 1888 as compared with 1887 is most 
noticeable, however, in the figures relating to steel rails. The follow-
ing table shows approximately, in long tons, our consumption of both 
foreign and domestic Bessemer steel rails in these two years. 
14 MINERAL RESOURCES. 
Consurnption of Besserner steel mils in the United States in 1887 and 1888. 
1887. 1888. 
Long tons. Long tons. 
Production..................................................... 2, 101, !104 1, 3!!6, :t78 
Importation.................................................... 137,588 63,016 
Approximate consumption................................ 2, 239,492 1, 449,294 
I I 1 
The consumption of iron and steel bas been carefully calculated as 
amounting to about 300 pounds per capita in 1887, and to about 285 
pounds per capita in 18~8, the average population of the country in 
1887 being placed at 60,000,000, and in 1888 at 62,000,000. 
Production of iron and steel by States and Territories.-Twenty-three 
States and one Territory made pig iron in 1888; eleven States made 
Bessemer and nine States made open-hearth steel; eleven States made 
steel rails; twenty-five States and one Territory produced. rolled iron 
and nineteen States produced rolled steel, and twelve States made cut 
nails. In the following table is given the production of these leading 
iron and steel products by States and Territories in 1888, in short tons. 
Production of leading articles of iron and steel in 1888, by States and Territories. 
Short tons of 2,000 pounds, except nails. 
Bessm;uerl Total _Roll~d I Rolle_d I !~~~l ~~~ 
steelm- St 1 . d non, In· ::~teel, ln· .1 Pig iron. gots and ~e Jron an eluding eluding ~a1 8 
other ralls. st~.el iron rails nails but (ke!!S of 
te 1 I raHs. d "1 t "lA 100 s e . an naJ s. no ra1 . pounds}. 
1---------1------- --- ---- --- --------
States and Territo,ries. 
N::fi~~p~h;~~:::: :::: ·---~·- ~~~- ·--·4: 2iiii. :::::::::~ ::: :~::::: ~J~~ -- --2;5oo· :::::::::: 
Massachusetts . . . . . . . . . 13, 248 29, 097 9, 533 9, 533 39, 786 78, 440 280, 301 
Rhode !slant! .....•............. .. _.. ...... . .. . ...... ...... .... 14,624 . __ ...... ···--- .•.. 
Connecticut............ 21, 644 1, 969 .... _ .. _.. . . . .. • . • . . 14, 339 5, 516 ......... 
New England..... 40,466 35,206 I_ 9,533 9, 533 83,638
1 
86,456 280,301 
NewYork .............. 257,180 78,766~-27,-692 ~692 97,476 ~~~-
New Jersey...... . .. .. . 101, 882 11, 208 .. • .. . . . . . . ........ _ 58, 294 22, 167 275, 691 
t:r:;~;:~'-~::::::::: 3'. ~:"'I''. II<~: '76 .. 93': ~~~ ... 93': 09' 1' '!!: r.~ '"· ::: 2: '72: ,.. 
Ma'l:::l~ -~~~:::::. 3, ~:: ~: 2, 03~ :: . -~~~-~: ... ~~-787 1, -::::,: ":: ~: ~ 3<8, ~'-1 
Virgm1a................ 197,396 967 .......... .......... 41,289 2,990 245,,55 
North Carolina .. _. . . . . 2, 400 . . • . . . . • . . __ ••.••••..•••.•.. _ . . . . • • . . . . . . •... _.... . _ .... _ ••. 
!f~b;:a:::::::::::::::: 4!~:~~~ ...... 5iio· ~::::::::: .... i;ooo· --·a2,'si6. ::~~~::::· :::::::::: 
~~:~~ff~~!~::~::~:::: ~~:~ii -~~~o5~ •• ~44:o2:25::1::~:5:,:2~32:61J __ ii~ _l 4~:~!~ l_f rgJi~ i;~~~:~~r 
Tennessee....... ... .. . 267,931 I 6, 117 17, 767 ....... _ ......... . 
Southern States ... 1, 132, 858 148, 5571 5, 357 7, 944 156,421 92, 151 1, 597, 689 
========~~-~~====~== 
Ohio .. , ................. 1, I 03, 818 334, 304 38, 294 I 39, 193 412, 391 225, 162 1, 522, 951 
Indiana ................ 15,260 2,725 425 1,442 32,012 6,880 175,397 
lllinois • .. . . . . . . . . . . . . .. 579, 307 623, 056 488, 639 493, 146 106, 484 38, 69ll 241, 981 
Missouri............... 91,783 49,792 40,791 40,791 12,8117 7,739 ......... . 
Iowa . . . . . . . . . • • • • . . . . . . . . ___ ... _ ..... _ ........... __ . . .. _. . . . . . 6, 000 ... _ ... _ . . _ ...•.•.. 
Michigan .............. 213,251 2,215 .......... ..... :... 26,3441 6,352 ........ . 
W!oo;:::;:· ~;~;~:::: !'· :::: :~ ;~ ;;~ ;;; . ;~~; ;; . ;;;~ ;;; . ; .::: :: . ;~~ ;;; 1, ~:: :: 
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Production of leading articles of iron and steel in 1~88-Continued. 
States and Territorie;:~. 
Short tons of 2,000 pounds, except 11ails. 
!
Bessemer 
steel in-
Pig iron. gots and 
other 
, steel. 
Steel 
rails. 
Total 
iron and 
steel 
rails. 
Rolled Rolled 
iron, in- steel, in 
eluding eluding 
iron rails nail!! but 
and nails not rails. 
Iron and 
steel cut 
nai!s 
(kegs of 
100 
pounds). 
Colorado ........•...... 20,8771 14,249 9,706 11,006 4,372 1,863144,997 
Wfoming Teuitory ....................... ---------- 487 7,987 ....... _ .......... . g~e~~~~~~~ ::::::::::::: · · ·-2: 5o9·1-- --~·-~~~- .. --~·-~~~- .. --~·-~~~- ---~~·- ~~:. ---- ~·- ~~~ · · .:~~:~~~-
washington Territory. 4,093 ........................................................... . 
The Far West .. __ . ____:~ 479 _1:_ 808 _1~~ _1~ 308 ~ -~ 839 I 284, 997 --~------~--------
Grand total. .......... 7,268,507 
1
3,247,373 1, 557,892 1,572,144 2,411,654,1,201, 885 
1
6,493,591 
In addition to the products named in the table the States of New 
York and Tennessee produced in 1888, in Catalan forges, direct from 
the ore, 14,088 short tons of charcoal blooms. 
In the following table is given the approximate consumption in the 
United States of pig iron and of iron and steel rails in the last thirty-
four years. The production in calendar years is added to the importa-
tions in fiscal years, the result being the yearly consumption in calendar 
years as nearly as can be ascertained. Long tons are used. 
Consurnption of pig iron and of i1'on and steel rails in the last thi1·ty-fo1w yea1·s. 
Production- Fiscal Importation- 1
c,Jeod.J 
Consumption-
long tons. Long tons. Long tons. 
Calendar year!! 
p· . I Iron and ended 
--- ~~ron and I Pig iro:. 
--yean:!. June years. 
30- Pir. iron. Iron and Ig Iron. steel rails. steel rails. J I steel rails. 
1855.~~--, -- ---- ------ -- --- --700, 159 123,816 1855 ..... 98,925 127,516 1855.--. 799,084 251,332 
1856 .... 788,515 160, 7HO 18!)6 ..... b9, 012 1 155, 495 1856 .. -- 847,527 316,225 
18.>7 ..... 712,640 144,570 1857.---- 51,794- 179, 305 1857.--. 764,434 323,875 
I 1858 ..•. 629,548 146, 171 1858 .. -- 41,986 75,745 1858 .... 671,5a4 221,916 
1H::i9 ..... 750, 560 17-J, 513 1859 ..... 72, 517 69,965 1859 .... 823,077 2·U,478 
1860 .. --. 821,223 183,070 1860 .. - .. 71,498 122,175 1860 .... 892,721 305,245 
1861..--. 653,16<1 169, 480 1861..--- 74,026 I 74,490 1861. •• : 727, 190 243,970 
\ 1862 ..... 703,270 190, fl93 1362 ... -- 22,247 8,611 1862 ... 72f>, 517 199, 604 
1863.---- 846,075 246, 221 1863 ..... 31, 007 17,088 186iL. .. R77, 082 263,309 
1864 ..... 1, 014, 28~ 299,437 1864.--- 102,223 118,714 186i .. -- 1, 116, 5051 418,151 
1865 ..... 831,770 31~. 118 I 1865.---- 50,652 77,518 I 1865 .... 882,422 395,636 
1866 ..... I, 205,663 384,623 1866.---. 102, 392 78,007 11866.- .. 1, 308,055 462,6110 
1867 ..... 1, 305,023 412,596 1867 ..... 112, 042 96,272 1867 ... 1, 417,065 508,868 
1868 .. --. 1, 431, 250 452,423 I 1868 ---· 112,133 151, 097 186/l.-- 1, 543,383 603,520 
1869 .. --. 1, 711,287 529,9118 1869 ..... 136,975 237,703 I 1869 .... 1,848, 262 767,691 
1870 ..... 1, 665, 179 553,571 I 1k70 ..... Vi3, 283 279,76:1 1870 ..•. 1,818, 462 833,336 
1871 ..... 1, 706, 793 692,619 1871. ·--· 178,13H 458,055 I 1871.. •. 1, 884, 931 1,150,674 
1872 ..... 2, 5-!8, 713 892,857 : 1872 .. --. 247,528 531,536 1872 .••. 2, 796,241 1, 424, 393 
1873 ..... 2, 560,963 794,712 ' 1873 .. -·. 215,495 357,629 1873. --· 2, 776.458 1, 152,341 
1874..--. 2,401, 262 651,262 1874 ·--· 92.041 u~,91H 1874 .... 2, 493, 303 800'; 180 
1875 ... -- 2, 023, ?il3 707,600 11875 .... 53, 748 4:?, 082 1R75 .••. 2, 077,481 749,682 
1876 ... -. 1, 8G8, 961 785,383 1876 ... -- 79,455 4,70H 1876 .... 1, 941<,416 790,091 
1877 ..... 2, 066,594 68:?, 776 1877. -- 67,922 30 1877 .... 2, 134, !)16 682,806 
1878..... 2, 301,215 788, 1121 1878 ..•.. 55,000 11 1878 .. -. 2, 356,215 788,12:1 
1879 .. --. 2, 741,853 993, 993 1879 ..... 87,576 2, 611 1879 .. -. 2, 829,429 996,604 
1880 .. _ .. 
1 
3, 835, 191 I, 305, 212 I 1880 .. _ .. 754,657 152,791 1880.--- 4, 5fl9, 84~ I, 458,003 
1881. ..... 4,144,25411,646,518 1 1881. .... 417, 849 302,294- 1881. .. 4, 562, 103 1, 948,812 
1882 ... _. 4, 623, 323 1, 507, R51 1882 .. --. 496,045 295,666 1882 .... fi, 119, 368 1, 803, 517 
1883.-- .. 4, 595,510 1, 214,905 18!!3 .. --. 433, 602 118, o62 I 1833 ·- 5. 029,112 1, :S32, 967 
1884. ·--· 4, 097, 868 1, 022,188 1H84 ..... 283,172 7, 97l 11884.- .. 4, 381,040 l, 030, 159 
1885 .. --- 4, o44, 526 I 976, 978 1885.---. 151, 959 4, 203 J8H5 .. 4,196, 485 981, 1fll 
1886 ..... 5, 683, 329 1, 600, 537 lfl86 --- ~61, 674 10, 507 I 1fl86 .... 5, !l45, 003 1, 611,044 
18R7 ..... 6, 417,148 2,139, 640 1887 ..... 418,919 77,04,3 1887---. 6, 83fl, 067 2, 216,683 
1888 .. --. 6, 489, 738 I 1, 403, 700 1 1888 ... -- 325, 517 137, 024 111888 .. -- 6,815, 255 1,540,724 
I 
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Prices of iron and steel in 1888 and 1889.-Students of industrial 
statistics do not expect and do not want cotemporaneous tables of 
prices of any given commodity at many places of production or consump-
tion in any country. What they desire are comparative tables of prices 
from year to year at one or two leading· markets. Such tables enable 
them, in connection with other facts which can not be tabulated, to 
trace the development of industries, the changes in cost of production, 
the increasing use of machinery, the condition of the markets, and the 
prosperity or lack of prosperity of consumers. ~he record of our prices 
is given for statistical and historical and not for commercial purposes. 
With this explanation we present below a table of the average monthly 
prices at two leading markets in the United States of nine leading 
articles of iron and steel from January 1, 1888, to July 1, 1889, aver-
aged from weekly quotations. The prices are per ton of 2,240 pounds, 
except for bar iron and nails, which are quoted by the pound and the 
keg, respectively. 
Months. 
1888. I Jan.uary ...•••• . : .... 
I February .....••..... March ............••. April ....••.•.•.•.... 
May ...........••.... 
June ...........•.... 
July .........••••.... 
Au~ust ............ . 
September ......... . 
October ........•.•.. , 
Nuvember ......••••. 
December .......•... 
1889. 
January ........•••.. 
February ........... . 
March .............. . 
April. .............. . 
May ..••....••...•... 
June .•....•......... 
$21.75 
23.00 
21.50 
21.50 
21.75 
21.00 
21.25 
21. 00 
2a. 25 
23.75 I 
24.00 I 
24.00 
23.50 
23.50 
~g:gg I 
22.75 
22.50 
$21.00 
20.75 
20.50 
19.75 
18.50 
18.00 
18.00 
18.00 
18.00 
18. oo I 18.00 
18.00 
18. tJO 
18.00 
18.00 
17.35 
17.00 
17.25 
$16.75 
17.00 
17.00 
16.50 
16.00 
15.75 
15.75 
15.75 
16.00 
16.00 
}~:g~ I 
15.50 I 15.25 
15.25 
15.00 
14.75 1 14.90 
$17.00 
Hi. 75 
16.50 
15.65 
15.50 
15.25 
14.75 
15. uo 
16.25 
16.50 
16.50 
16.25 
15.50 
14.75 
15.00 
14.25 
14.00 
14.00 
$18.10 
17. !:!U 
17. as 
17.25 
16.55 
16.65 
17.10 
17.15 
17.95 
18.00 
17.50 
17.15 
16.75 
16.35 
16.50 
16.25 
16.00 
16 .00 
$31.50 
;n.5o 
31.50 
ill. 50 
31.00 
30.00 
30.00 
29.00 
::l8. 50 
28. oo I 
27.50 
28.00 
27.50 
27.50 
27.50 
27.50 
27.00 
27.50 
Gents. 
2. 20 
2. 20 
2.10 
1. 95 
I. 00 
1. 85 
1. !10 
1. 90 
2. 00 
2.10 
2.00 
2. 00 
2.00 
1. 90 
1. 80 
1.80 
1. 85 
1.90 
Gents. 
1.85 
1.80 
1. 80 
1. 75 
1. 75 
1. 70 
1. 70 
l. 70 
1. 80 
1. 80 I 1.80 
1. 80 
1. 75 1 1. 70 
1. 65 
1. 65 
1. 60 I 1. 60 
rn• 
en en 
ot;: 
~ ..... 
~ 
$1.90 
1. 90 
1. 90 I 
1. 90 
1. 90 
1.90 
1. 90 
1. 90 
1. 90 
1. 90 
1. 90 
1.90 
1. 90 
1. 90 
1. 90 
1. 90 
1. 85 
1. 85 
This table shows a steady decline in all prices, except for old iron 
rails and nails, from January, 1888, to May, 1889. In June, 1R89, how-
ever, prices gencraily were firmer, particularly the prices· of pig iron and 
steel. rails. The great floods of June which interrupted transportation 
and interfered with production, helped to advance prices. 
There hal:) for some time been an extraordinary demand for old iron 
rails, due to the fact that they may be worlwd into various finished prod-
ucts for which pig iron is used, but without the expense of the pud-
dling process to which pig iron must first be suQjected. Nails had fallen 
to so low a price at tue begiuniug of 1888 that a lower price than that 
named in the table was scarcely to be expected. The decline in prices 
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generally which took place in 1888 was a continuation of the decline 
which commenced in the spring of 1R87, and which was fully recorded 
in the volume of Mineral Hesources coveriug· the results of that year. 
Production ctnd importation of i't·on ore in 1888.-The prodnctiou ofirou 
ore by the leading iron-ore districts of the country in the last three 
years was as follows, in long tons, the figures iu ueal'ly every instance 
deuotiug shipments from the wines. 
Shipnwnts of iton ore front leading districts. 
I Diat,ieto. 181'6. 1887. 
l · Long tons Long ton11. Lake _S_npt~rior miJ!eR of ¥ie~1 igan and Wisconsin...... . . . . . a, ~!n, !i:W 4, ~94~, ~?,.~ V(lrru.ilwn Lake nnnes of Mnme::~ota. . ...... ...•.•. .. . ...... :3t•4, :J9ti .., • ~· w 
1\li:;souri mines............. . . . . . .. .. . .. . . .. .. . . . . .. . . .. . . .. :rm, 7ill 427; 7li5 
Ohio miue::~. .. .. . . .. .. . . . .. . .. .. .. .. .. .. .. . . .. . . . • . • . .. .. .. . 3!!, 4b4 377, 465 
Cornwall mines. Pennsylvania . ... . .. ... . .. ...... .......... 6Hi', 054 667, :!1 0 
Ne'<v Jer~e.\ mines ........................................ • fiOU, 501 5-i7, 8e!l 
1 ClmteaLH!ll.Y mines, near Lakt• Champlain, New York....... '.2•~t~' 0!'~40 219, :J!JO U t'O wn Poiu t mines. New York .......................... -~ v , " 64, 040 
Port Hemy mines, Ne\Y York .... .. .. .. .. .... .. . .. .. ... .. 2:lH, bGS 428, fi22 
Other Lako Champlain mines, New York . . . .. . .. . . .. . . . . J.i,OOO 2!l. 0!10 
llndsou River Ore and Iron UomJ•auy, New York ...... .. .. 7-i, 000 142. 4:!2 
Tilly l!'oster mines, ..N'ew York....................... ... . .. 17,728 1 • 14,316 
ForestoflJean mines, New York .......................... ! 18,000 21, 1G4 
Salisbury region, CounPcticut. . . . . . . . . . . . . . . .. . . . . . . . . . . . :.Hl, 000 
1 
30, 000 
Cranberry minet-~, North Carolina .. .. .... .. .... .. . .. .. 24. 106 45.032 
TennPssee Coal, Iron, !llld nallroad Company's Inman mines 81, 650 10:!, 601 
Alled1any Count\', VIrgtltl« . .. .. • .. . .. .. .. • .. .. .. . .. .. .. . (11) 150, UOO 
Preston Couut_v, \Yest Virginia............................ (a) 15,408 
Calhoun, Etowah, and Shelby Counties, Alabama.......... (a) 129,000 
Totalof_theabovedistricta ........ ~------~~--------1 6~322,073 8, 15J:(i47 
c Statistics not collected. 
1888. 
Long tons. 
4, 511. 3:!6 
5tt, n;J:J 
217, 9:ll 
:.!5:!, 3:i2 
7:32.!!17 
4-17, 7:lrl 
1:32. !Hiti 
67, :i78 
41!), 00{1 
4n, ooo 
5H, 000 
4. :Ja2 
1~. 017 
32,599 
10,129 
12:!, 1;",9 
156, 126 
13 :160 
134: !)32 
7, 874,324 
The following table shows the shipments of iron ore from the various 
districts of tqe Lake Superior region in the last five years, in long tons, 
shipments to neighboring furnaces being included. 
I1·on ore shipments from the Lake Snpe1·im· region in the past five .l}em·s. 
-I 
Districts. 1884. 1885. I 1886. 1887. 1888. 
- ----
Long tons. Long tons. Long tons. Long tons. Lon{! tons. 
l\Jarquette Range, Michigan ....... 1, 558,033 1, 430,422 1, 627,383 1, 860,043 1, 921, 525 
Met~?mine~ Range, Michigan and 
895,634 690,435 880,006 1, 199, 343 1, 165, 039 \\ l~COllSID . .. .. . .. .. .. . .. • .. . •• 
Gog11bic Range, Michigan and 
Wi~consin. 1, 022 119, 590 75G, 237 1, 285,265 1,424, 762 
Vm·million Lak~: Mi~~~~~t~::::::: 62,124 225,484 30-!, 396 39-!, 25;! 511,953 
Miscellaneous mines, Michigan .... 1, 879 44l .................. ..................... 
---- ----- ------
---------
Total. .................... - ... 2, 518,692 2,466,372 a, 568,022 4, 738,903 5, 023,279 
The shipments of Lake Superior iron ore to Eastern points of con-
sumption greatly increased in 1888. In that year a market was found 
for 276,000 tons of this ore in eastern Penusyh'ania and New York; no 
shipments were made to New Jersey. 
In reaching the probable production of iron ore by the whole country 
we are guided by the exact quantity of pig iron produced, the quantity 
of Catalan blooms produced, and the probable consumption of iron ore 
3677 l\HN--2 
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for fettling purposes in rolling mills; these elements give the probable 
total consumption of iron ore, from which is deducted the quantity 
imported; the remainder fairly represents the howe production. The 
writer has estimated the total consumption of iron ore in the U uited 
States in 1888 at 12,650,000 long tons, against 12,500,000 tons in 1887, and 
a little dver 11,000,000 tons in 1886. Our imports of iron ore in 1888 
amounted to 587,470 long tons; this amount subtr-acted from the amount 
consumed ·would leave 12,062,530 tons as the product of domestic mines 
in 1888, against 11,300,000 in 1887 and 10,000,000 in 1886. 
Our imports of iron ore in 1888, as has been stated, amoun~ed to 
587,470 long tons, valued abroad at $1,313,589 against 1,194,301 tons in 
1887, valued at $2,206,958. The great shrinkage in our imports of iron 
ore in 1888 was due to two co-operating influences: the lower prices 
prevailing for domestic ore and the increased ocean freight charges on 
foreign ore. 
Of the iron ore imported in 1888 the mines of the J uragua Iron Com-
pany, in Cuba, which are owned by Pennsylvania capitalists, supplied 
198,040 long ton~, or more than one-third of the total imports of the year. 
Messrs. George H. and S. P. Ely, of Cleveland, Ohio, have recently 
purchased extensive iron-ore mines near to the mines of the Juragua 
Iron Company, which they will develop and the product of which they 
will place upon the markets of the United States and Europe. 'flle 
ore of these mines is said to be like that of the Juragua Iron Company, 
rich in iron and low in phosphorus and sulphur, a true Bessemer ore. 
The domestic iron trade in 1889.-Since the beginning of the present 
year the condition of the iron trade has not been fa,·orable, although 
the consumption of iron and steel products, steel rails ex~epted, is still 
active and the volume of production is therefore large. JHannfacturers 
have less reason to complain of a decreased demand than of unsatisfac-
tory and unremunerative prices. The general range of prices of iron 
and steel in this country is to day almost as low as has eYer been ex-
perienced. Present prices would be ruinous to all manufacturers bnt 
for the numerous economical improvements in the various processes of 
manufacture which hav~ been introdnced.in the last few years. 
The outlook for an imprm7 emen t in the iron trade of tlle country in 
the immediate fntnre was uot favorable as late as the end of 1\Iay, but 
as these lines are written, late in June, there is a general feeling of hope-
fulness that this improvement can not be much longer deferred. Prices 
of all forms of iron and steel are now so low that only manufacturers 
who are supported by abundant capital can afford to continue produc-
tion, and a tendency to a decrease in production must of itself soon 
have a favorable effect on prices. We had reached in May the lowest 
cost of producing iron and steel that is possible under existing concli-
tions. 
The decline in our imports of iron and steel which was so noticeable 
in 1888 is being continued iu 1889, During tlle first four months of the 
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present year we imported. 285,428 long tons, against 313.,953 tons in the 
corresponding period of 1888. The quantity of tin-plates iwported in 
the first four molltlls of 1889 was, however, enormous, exceeding the 
quantity imported in the first four months of 1888 by O\Ter 21,000 long 
tons, anu forming about two-fifths of our total importations of iron and 
steel during the period mention·ed. Our imports of iron ore in the first 
four months of 1889 amounted to 232,036 long tons, against 215,059 
tons in the first four months of 1888, showing a slight increase. 
The increasing uses of Bessemer and other steeZ.-Originally our Bes-
semer steel industry, which supplies us with most of our steel, was es-
tablished solely for the manufacture of rails, but at most of our 
Bessemer works steel is now made for conversion into many forms 
other than rails-into plates and sheets; into structural shapes for 
ships, bridges, and buildings; into nails, wire, a.!.les, springs, tools, 
shafting, etc. Upon the other hand, our open-hearth steel works were 
originally established to produce these miscellaneous products, and 
have never made many rails. In recent years our Bessemer steel w.orks 
have been employed more aud more each year in the production of mis-
cel1aneous articles, mainly because of the uncertain and capricious 
market for rails. Of the ability of this country to supply any domestic 
demand for steel wllich may be created in the future, whether Besse-
mer, open-hearth, or crucible steel, there can be no doubt whatever in 
view of the great production of 1887. 
A fresh illustration of the readiness of our ~teel manufacturers to 
meet the home demand for any steel product which may be required is 
found in the promptness with which they have responded to the 
wants of the Government for heavy and light armor plate and for 
heavy and light guns for our new Navy. Without disparagement to 
otller establishments, it may be specially mentioned that the facili-
ties now possessed by the Midvale steel works at Philadelphia for the 
manufacture of gun forgings, and by the Homestead steel works of 
Carnegie, Phipps & Co., limited, at Pittsburgh, for the manufacture 
of armor plate, are a great credit to the country; while the prepara-
tions which have been made during· the last three years by the Betllle-
hem Iron Company, wliose works are located at Bethlehem, Pennsyl-
vania, to supply the Government with both heavy armor plate and 
-heavy guns are unsurpassed in Europe for either magnitude or thor-
oughness. This company ha~ already commenced the delivery of steel 
forgings to the Government. 
Another illustration of the readiness of our steel manufacturers to 
promptly meet any new demand for steel is found in the erection within 
the last few years of a sufficient numl>er of plants to supply all the steel 
wire rods that the country needs for fence wire and other wire. In 1888 
we produced 298,770 short tons of steel wire rods, most of which large 
tonnage was drawn into fence wire. Our wire-rod indu&try would have 
been impossible if we had not previously built UJ> our Bessemer steel 
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industry, which supplies the steel for conversion into rods and after-
wards into wire so cheaply, that the cost of fencing a farm of 160 acres 
with barbed wire four strands high is now only a little over 56 cents an 
acre. The manufacture of wire rods in this country is now a widely 
distributed industry, and it is still growing. Massachusetts, Penn-
sylvania, Ohio, and Illinois are prominently engaged in the manufact-
ure of wire rods, while other States have made a beginning in their 
manufacture. In 1888 a very complete wire-rod plant was commenced 
at Joliet, Illinois, and new plants are now in course of' erection at New 
Castle and Allentown, in Pennsylvania, and at Anderson, in the natu-
ral gas district of Indiana. 
The manufacture or'Bes~emer aud open-hearth steel in this country is 
to-day a powerful stimulant to the manufacture of domestic pig iron, as 
the following details of our production of pig iron in the last two years 
will show: 
Proportion of BessenMr to non-Bessemer pig iron p1·oduceit in 1887 and 1888. 
------- -------:-
1887. 1888. 
Short tons . Short tons. 
Bessemer pig iron ant.l spiegeleisen . ..• .. . .. . .. .. . . . . . . . .•. . • . . . ::,268, 115 3, 009,171 I 
Car-wheel, foundry, and mill pig iron ........... . .... ..... .. . ... 3, 919,091 4, 259,336 
Total ••.•••.•.••............. ..• .................. ~- ...... _ __!_~ 187, 206 1 7, 268,~-7-
A large part of our. imports of pig iron is also for use in the manufact-
ure of Bessemer and open-hearth steel, as will be .seen from the follow-
ing statistics of our imports in the last two years: 
Details of pig i1·on imports in 1887 and 1888. 
1887. 1888. 
. . _ Sho1·t to~s. i Short tons. 
Spiegele1sen and ferro-manganese ... ............................ 176, lv3 ' 80, 198 
Other pig iron ........................... .,_ ....................... ~7, 47::! I' ~0, 707 
Total . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . 523, 625 220, 905 
---- -~~-- ---- ·----~-~---
The manufacture of tin-plates in the United States.-Another new use 
of steel in this country, which is soon to be established, is the manu-
facture of tin-plates, our supply of which is now wholly imported. Tin-
plates are sheets of iron or steel which have been coated with tin or 
with a mixture of tin and lead. Some of the tin-plates which we import 
are still made of iron sheets, but the tendency abroad is to u~e steel 
sheets exclusively in the manufacture of tin-plates. The tin-plate in-
dustry of this country will be wholly an· outgrowth of our steel industry. 
The Illinois Steel Company, the largest manufacturer of steel not onl.v 
in this country but in the world, has announced its intention to engage 
in the manufacture of tin-plates if Congress increases the duty on this 
article. 
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This country does not produce block tin, which _is essential to the 
manufacture of tin-plates, but we can easily import all the block tin 
that we may need for tin-plates. We now import large quantitieR for 
other purposes. Block tin is free of duty. It is not an unusual circum-
stance for a conntr.v whieh i~ largely engaged in the manufacture of 
metals to import its raw materials in large part, if not wholly, from 
other countries. Our magnificent Bessemer steel industry has always 
been dependent upon foreign countries for its supply, in whole or in 
part, of spiegeleisen and ferro-manganese. When we commenced the 
manufacture of Bessemer steel ,,.e were wholly dependent upon foreign 
~onutries for our supply of spiegeleisen. The Bessemer steel industry 
ol" our great industrial rival, Great Britain, i8 still more dependent upon 
foreign countries for its supply of raw material than we are. One-half 
of the iron ore which is used in the manufacture of Bessemer pig iron 
:tml spiegeleisen in that country is imported from Spain, Elba, and other 
countries. Upon this subject Sir Isaac Lowthian Bell, a very high En-
glish authority, made the following statement in reply to a toast at the 
annual meeting of the Wolverhampton Chamber of Commerce, on Wed-
nesday, ,January 30, 1889: 
" When the so~calle<l Black Country first began to make iron it was 
necessary that the ores all(l the coal should be found in juxtaposition, but 
now the more rapid comtnunication possible between centers of the coun-
try bad lesseHed this necessity, and we were in the presence of Yery 
changed conditions of thillgs. Of ali the changes which had taken place, 
the most important waR U1e introduction of the Bessemer converter. The 
improvements in steam uavigation enabled us to import large quantities 
of foreign ores. But for these importations steel at the present time 
would. have been almost a luxury in Bugland. As a result of this in-
terchange of products the price of steel had been reduced. It was now 
possible to send to Bilbao, 1,000 miles away, and bring over ore for the 
manufacture of steel raiis, which could be produced at much less than 
the price of iron rails made from Cleveland. ironstone, which lay almost 
at the g-ates of the Cleveland rolling mills. And the quality of the steel 
rails was twice that of the iron rails." 
In a letter which the writer recently addressed to the Ron. Will-
jam B. Allison the following statements were made: ''Nearly all the 
tiu-plates of commerce are manufactured in Great Britain, and the 
greater part of the tin-plates of that country are produced in South 
Wales. Tin itself, with which iron and steel sheets are coated, is ob-
tained chiefly from Cornwall in England, from the Malayan peninsula, 
and neighboring islands in the Straits of MaJacca, and from Australia. 
The supply of tin which Great Britain obtains from Cornwall is far 
from sufficient to meet her· wants, and she is consequently a large im-
porter of tin from the East Indies and Australia. Indeed a large part 
of the Cornwall supply is annually exported to other countries in the 
form of block tin, irnporte<l tin being regarded as superior to that of 
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Cornwall for coating iron or steel sheets. An . English authority states 
that Cornish tin 'is not so fluid, not so soft, and will not cover so large 
a surface of plate' as imported tin." 
Iliustrations of the propriety of sending to other countries for a sup-
ply of tin to enable us to engage iu the manufacture of tin-plates need 
not be confined to industries which embrace the metals only. The great 
cotton industry of Great Britain was wholly built up from supplies of 
raw cotton drawn at first from India and afterwards from the United 
States, Egypt, and other countries. Its chief supply bas long come 
fi:·om the United States. Our own country is a large producer of woolen 
goods and carpets, but it derives its supply of both the coarser and the 
finer qualities of wool in part from Australia, South America, and other 
countries. We are also largely engaged in the manufacture of silk 
goods, but all the raw silk we consume is imported from Asiatic and 
Enropean countries. Dyes for all textile goods we import largely from 
other countries. We are large importers of hides to be used in the 
manufacture of leather and of various raw materials to be used in the 
manufacture of chemicals and other manufactured products. 
It is not, therefore, a valid or even a plausible objection to the prop-
osition to establish a tin-phtte industry in this country that we do not 
have among our native resources a suppl:y of tin to be used in coating 
iron awl steel plates. It may be found, upon further investigation, 
that we possess an ample supply of this raw material; it has already 
been sufficiently demonstrated that we possess in tlie Black Hills of 
Dakota at least a partial supply, which is in process of development. 
But., if it should be necessary for us to import our whole supply of tin 
before we could establish a tin-plate industry on American soil, there 
-exists no cmnmercial or metallurgical reason why we should not do 
this. If Great Britain can make tin-plates with imported tin we can 
certainly do the same. If our own country could successfully establish 
a Besserner steel industry by depending wholly upon foreign countries 
for a supply of spiegeleisen surely we could meet with equal success in 
~stablishing a tin-plate industry, even if compelled to rely wholly on 
foreign countries for a supply of tin to coat the iron or steel sheets we 
know so well bow to make. 
The facilities which we possess for the manufacture of tin-plates cer-
tainly warrant the expectation, in the light of previous experience in the 
introduction of new industries, that if the tin-plate industry should 
be established in this country, the price of tin-plates would soon be 
reduced instead of being- increased. 'fhat their quality would be im-
proved if made at home there cannot he tile slightest doubt. 
Is Pennsylvania losing het· leadersh-ip in the rnwwufacture of iron and 
steel?-This question is fn~qum•tly asked, and it receives various answers. 
In view of the rapid and gratifying development of the iron and steel 
indust.ries of our country in the \Vest and South in recent years it may 
properly receive attention in these pages. 
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The two leading and controlling iron and steel products of this coun-
try arc pig iron and Bessemer steel; they form the foundation of nearly 
all our finished iron and steel products. Fortunate is the State which 
can economically make both pig iron and Bessemer steel, for it can then 
economically make in great variety the finished iron and steel products 
which are derived from them. 
To show the growth and present position of the manufacture of both 
these leading products in various sections of the country we give here-
with the statistics of their production hy States and sections, the figures 
relating to pig iron commencing with 1880 and those relating to Bessemer 
steel commencing with 1874. It was in 1879 that our pig iron industry 
took a fresh start after a long period of depression, and it was after 1874 
that the statistics of our productiou of Bessemer steel by States were 
first published, since which time this industry bas bad a rapid growth. 
First a table is presented showing our production of pig iron in the last 
eight years : 
Cornparative p1'odnction of JJig iron in val"ious sections. 
NEW ENGLAND, NEW YORK, NEW JERSEY, AND PENNSYLVANIA. 
Pig iron-Short tons of 2,000 pounds. 
States. ___._ 
1-------1--1-88_1_.-~~  -~84_. -1 1885._ __>"··_[ 188;. : 1888. 
New England . . . 53,997 39, 987
1 
35, 136 19,076 18,809 32, 574 37, 252 40,466 
NewYork ....... 359,519 416,156 331,!!64 239,486 160,157 233,618 296,57~ 257,180 
NewJerser---·· 171,672 176,805 138,773 82,93:; 73,li67 157,886 172,554 101,882 
Pennsylvania._ .. 2, 190,786 
1
2,449,256 
1
2,638,891 2, 385,402 
1
2. 445,496 
1
3, 293,289 :J, 684, 618 3, 589, 18li 
Total------- 2, 775,974
1
3,082, 20~, 144, 7~}· 726,899 2, 698,129 3, 717,367 4,1DO, 9!Hl 
1
3,988,714 
SIX WESTERN STATES. 
Ohio ...... ------1 710,546 I 698,900 ~67;-6~ 567,~ &53,963 908,094 1 075,539 ~3,818 
Indiana ..... _.... 7, 300 10, 000 9, 950 2, 568 6 634 1li, 660 13,211 15, 260 
lllinois ... _...... 251, 781 360, 407 237, 657 327, 568 327: 977 501, 795 565, 45:J 579, 307 
Michigan ....... 187,043 210,195 173,185 172,834 143,121 190,7:34 213,543 213,251 
Wisconsin .. . . . . 192, 029 85, fl59 51, 1193 52, 815 24, li3:.! 65, 933 133, 508 116, 037 
Missouri. .. __ ____ ~9,799 ~3,644 ~3,296 ~0,043 _51,408 1_74,523 ~8,6~ ~783 
Total. .... _. 1, 368,498 1, 47!l, 005 1, 255, 624 1 1,~2, !l41 1~07, 735 11, 757, 739 ,2, 033, 897 2, 119, 456 
NINE ~· ouTHERN STATES. 
J Alabama... . . • . . 98, 081 112, 765 J 172, 46~, 664 1 227, 4-;- ~. 859 1 292,762 449,492 
Tennessee .... _. 87, 406 137, 602 130, 963 134, 597 161, 199 199, l 66 250, 344 267, 931 
Virginia ..... _... 83,711 87, 731 152, 907 157, 483 163, 782 156, 250 175, 715 197, 396 
W11st Virginia... 6. 6, 409 73, 220 I 88, 398 55,231 I 69, 007 98, 618 82,311 !15, 259 
Kentucky ....... 45,973 66,522 54,629 45,052 37,55:1 54,844 41,907 56,790 
j Geor~ia..... . . . 37, 40t 42, 440 45, 364 42, 655 1 32, !l24 46,490 40, 947 39, 397 
~arylan<l.. ..•. •. 48,756 54,524. 49, 153 27, 342 17,299 3?, 502
1 
37, 427 17,606 
rexas ........ _.. 3, 000 1, 321 
1 
2, 381 5, 140 1, 84il 3, 250 4, 383 6, 587
1 
North Carolina.. 800 1, 150 . . . . . . . . . . 435 1, 'i!JO 2, 200 3, 640 2, 400 
----------,---___ , ___ -------Total. ... _ .. 471,540. 577,275 T 699,260 657,599 712,~35 1 875,179 929,436 1,132,8~ 
The facts established by this table witll regard to the manufacture of 
pig iron are very important. Tile pig iron industry of New England 
is making no progress and shows signs of decadence; at best, the quan-
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tity of pig iron which this section annually produces is very small, 
although it is of superior quality, being all made with charcoal, and 
most of it from superior ores. In New York there has been posith·e 
retrogression in the manufacture of pig iron in th~ last decade. In the 
pig iron indust.ry of New Jersey we find a fitful activity during this 
period, but no progress, with a decided tendency to lower production. 
Unitedly New England, New York, and New .Jersey now producemucl 
less pig iron than formerly. Their failure to keep their pig iron indus-
try in line with that of other sections of the country is partly due to the 
~bsence of mineral fuel within their territorial limits, partly to the 
scarcity of desirable ores for the manufacture of Bessemer pig iron, and 
partly to the great expense of mining many of the ores which they do 
possess. Anthracite coal and bituminous coke are taken to New Jer-
sey and New York from Pennsylvattia, Bessemer iron ore from Lake 
Superior is taken to New York, and foreign ore is imported into both 
New York an.d New Jersey. These are not favorable economical con-
ditions. 
By reference to the table, it will be seen that Pennsylvania has in-
creased her production of pig iron from 2,083,121 short tons in 1888, to 
3,589,186 tons in 1888; a gain of 1,506,065 tons, or 72 per cent. Her 
production in 1887 was even larger than 1888. The growth of the pig 
iron industry of Pennsylvania was of a most aggressive character from 
1880 to 1885,and it has since been phenomenal in its magnitude. 
The six western States in our table have increased their production 
of pig iron from 1,194,084 short tons in 1880, to 2,119,456 tons in 1888; 
a gain of 925,372 tons, or 77 per cent. This is a greater percentage of 
increase than that of Pennsylvania, which as 72 per cent., but the in-
crease in quantity of pig iron produced was 580,693 tons less than the 
increase of Pennsylvania. It will be noticed that alm~st the entire gain 
in production in the western States in the last decade has been made 
since 1885, and that it has been very great. 
The nine southern States in the table have increased their production 
of pig iron from 397,301 short tom~ in 1880 to 1,132,858 tons in 1888 ; a 
gain of 735,557 tons, or 185 per cent. TLlh~ percentage is nearly two and 
a. half times as large as that of the western States, aml more than two 
and a half times as large as that of Pennsylvania, ·but the increase in 
tlJe quantity of pig iron produced by the southern States from 1880 to 
1888 was 189,815 tons less than that of the western States, and 17,475 
tons less than half the increase of Pennsylvania in the ~arne period. 
The comparisons above given, while indicating rapid progress in 
recent years in the manufacture of pig iron in the West and South, do 
not show that Pennsylva,nia is losing her leadership as a pig iron 
producer. This conclusion is corroborated by the following state-
ment of Pennsylvania's percentage of the total production of pig iron 
in the United States in the last nine years: 
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. Pennsylvania's pm·centage of the total1n·odnction of pig iron in the United States. 
Short tons of 2, 000 pounds. 
Years. 
Percent-
age of 
-~---- Pennsyl-
I-----"--------I-P_e_n_ns_ylvania~;_otl~r State_::i ~ota~ _van_i_a._ 
1880 _............ . • • • . • .. . • • • .. .. .. .. 2, 083, 121 2, 212, 293 4, 2!15, 4H 48. 4 
1881. ...... -- ................ -....... 2, 190, 786 2, 450, 778 4, 641, 564 47.1 
1882............. ................. ... 2, 449,256 2, 728,866 5,178,122 47.3 
188:L. ............ -.................. 2, 638, 891 2. 508, 081 5, 146, 972 51.2 
1884 ................................. 2,385,402 2,20!,2U 4,589,613 51.9 
1885-- .......... - .•. - •..•.•.•.• -. . . • . 2, 445, 496 2, 084, 373 4, 5~9. 869 53. 9 
1886 ................................. 3,293,289 R,072,0'l9 6,365,328 51.7 
1887 ........ -.... . .. .. . . .. .. .. .. . .. .. 3, 68i, 618 3, 502, 588 7, 187, 206 51. 2 
1888................................. 3, 589, 186 3, 679, 321 7, 268, 507 I 49. 3 
25 
It will be seen that Pennsylvania'~ percentage of the total production 
was greater in 1888 than in 1880 or in either of the two following years. 
It was, however, less than in any of the years from 1883 to 1887. En-
thusiasts outside of Pennsylvania will call attention to the greater 
percentage of growth in the West, and particularly in the South, since 
1880, than in Pennsylvania, and ask whether these figures do not fore-
tell a material decline in the percentage of her pig iron production as 
it existed in l 888. They will call attention particularly to the decline 
in her percentage from 1885 to 1888. It may be answered that Penn-
sylvania can lose a little of her percentage from year, to year ancl still 
remain for many years to come the dominant leader of all the sections 
in the manufacture of pig iron. 
Representations of the pig iron industry of any section of the country 
which are based on the percentage of its growth from year to year as 
compared with the percentage of growth of some other section are 
misleading. The true test of progress is to be found in the quantity of 
pig iron which the sections compared respectjvely produce. From 1880 
to 1888 the iucrease in the quantity of pig iron produced by Pennsyl-
vania was 580,693 tons greater than the increased production of the six 
western States in the same perio·d, and it was 373,207 tons greater than 
the total production of pig iron by the nine southern States in 1888. 
We now turn to the second leading product, Bessemer steel. The 
following table shows the production of Bessemer steel ingots in Penn-
sylvania and in other States fr~m 1874 to 1888: 
Pt·odtwtion of Bessemer steel ingots in Pennsylvania and in other States front 1874 to 1888. 
Years. 
- ----------
Short tons of 2,000 pounds. 
Pen~~~lva- Illinois. Other States. TotaL Penn~yl­vania. 
----------1--·----------
Percent-~ 
age of 
---1 
1874 ....... -- .... - ••. - ......... .. 
1875 ............................ . 
1876 ............................ . 
1877 . -... - .................. - ... . 
1878 ............................ . 
1879 ............................ . 
1880 ............................ . 
1881 ........................... . 
1882 ............................ . 
1883 ............................ . 
1884 ..... - ..... - .. - ............ .. 
18!l5- .......................... .. 
1886 .......................... .. 
1887 ............................ . 
1888 ............................ . 
85,625 
14,8,374 
258,41>2 , 
328,599 
426,481 
514,165 
643,894 
844,501 
933,631 
1, 044, 39G 
l 031.484 
1, ~o~. 2~9 1, ->01, ,)17 
l, 752, 4-!51 
1,592, G29 
62,492 
136,356 
171,963 
111,299 
179,500 
250,980 
304,614 
375,763 
397,436 
273 325 
33!1; 068 
366,659 
5:~5. 602 
8;)7, 513 
620, 856 
43, 816 191, 933 44. 6 
90, 787 375, 517 39. 5 
95, 581 525, 9!l6 49. 1 
120, 689 560, 587 58. 6 
126, 245 732, 226 58. 2 
163, 827 928, 972 55. 3 
254,665 1, 203, 173 53.5 
318, 893 1, 539, 157 54. 8 
365, 383 I 1, 696, 450 55. o 
336, 906 1, 654, 627 63. 1 
170, 043 1, 540,595 66.9 
226, 064 l, 701, 762 65.1 I 
4!)8, 3H 2, 5il, 493 59. 3 , 
678. 399 I 3, 288. 357 53. 2l 
59!1, 015 ~. 812, 500 56. ti 
-----'....:.----
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This table shows that since 1877 Pennsylvania bas annually pro· 
ducetl more than one-half of the Bessemer steel that bas been made in 
the United States, and that the competition of no other State has seri-
ously weakened her position as the great leader in our Bessemer steel 
industry, rapid and gratifying as has been the progress of Illinois 
and of some other States. It will be noted, however, that Penm~yl­
vania made a larger percentage of the total production of Bessemer 
steel in 1884 and 1885 than in any succeeding year. But this decline 
in her percentage still leaves her leadership secure. Here again, as 
·in the production of pig iron, it is not the comparative percentage of 
growth which is significant, but the quantity of Bessemer steel that 
is annually produced. 
The fallacy of measuring the growth of the industries of the coun-
try from year to year by percentages was fully exposed in a report sub-
mitted to the House of Representatives on June 16, 1886, by the miuor-
ity of the Ways and Means Committee of that body, from which the 
following is quoted: 
''To illustrate, take, for example, the population of Ollio, which in 
1800 was 45,365; in 1810, 230,760, an increase of 409 per cent.; in 1820 
it had reached 581,295, a remarkable and llealtlly increas~ you will say, 
but apply the test of the majority of this committee, and we find that 
the increase during this deoode bas been but 152 per cent. In 1830 this 
State had reached a population of 937,903, numerically a most satis-
factory increase, but submit it to the percentage test, and it is found to 
be but 61 per cent. In 1840 the population of Ohio had reached 
1,519,467~ an increase of 62 per cent.; in 1850 it was 1,980,329, an in-
crease of 30 per cent.; in. 1860 it was 2,339,511, an increase of 18 per 
cent.; in 1870 it was 2,665,260, an increase of 13 per cent.; and in 1880 
it bad reached 3,198,062, an increase of 16 per cent. 
''Apply this method of reasoning to the population of the State of 
Ohio, or to any of our western States, and we should find that, while 
the percentage of increase had decreased from 409 per cent. in the de-
cade ending in 1810 to 16 per cent. in the decade endjng in 1880, the 
world at large would be marveling at the tremendous increase of pop-
ulation in this State from 45,365 in 1800 to 3,198,062 in 1880. If the 
doctrine of percentages is to be the test of growth and population, then 
Ohio has been most un.fortunate. Her percentage between 1~00 and 
1810, if' continued, would have given her a population of over seventeen 
billions. 
"What is true in the case of population is equa,Jly true when applied 
to agriculture. Thus between 1370 and 1880 we find the increase in 
the production of corn in Ohio was about 66 per cent., while in Ne-
braska during the same period the increase was 1,279 per cent., and in 
Kansas 521 per cent. If the increase during the next decade in the 
State of Nebraska is to be figured by percentages, the product '"oultl 
be u01,866,000 bushels of corn, or more than one-half of the total corn 
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produet -of the United States in 1884. \Vhat is trne of tlle State of 
NelnasJ~a is equally true of tlle United States. Tlle percentage of 
growth in population and in wealth is always greater in the eal'lier 
perious of the history of a nation." 
In the statistics of pig iron and Bessemer steel above presented, we 
have referred only to those leading products in tlle manufacture of 
wllich other sections of the country as well as Pennsylvania are promi-
nent. In the manufacture of open-hearth steel and crucible steel she 
makes annually a larger proportion of the country's total product 
than she does of either pig iron or Bessemer steel. 
Looking at the question before us from a statistical standpoint, and 
without considering either the advantages or disadvantages of com11et-
ing sections, we conclude that Penns:yh·ania is not losing her leader-
ship in the manufacture of iron and steel. She has steadily maintained 
her position as the leading producer of pig iron and all kinds of steel, 
and pre-eminence in the supply of these foundation products, joined to 
her great advantage in the possession of a variety of excellent fuel, has 
enabled her to keep far in advan~~e of all competition in the manufacture 
of finished iron and steel products. Southern competition in the man-
ufacture of pig iron and western competition in the manufacture of 
Bessemer steel may narrow the markets for her finished products, but 
a large part of the country will still supply her with willing customers 
for these products, while the market within her own lJorders for all 
forms of iron and steel can not be seriously invaded by domestic 
competition from any section. The only competition in her own iron 
market that now confronts her manufacturers is that of Southe:;.·n pig 
iron, but this competition can only take place in the eastern part of the 
State, and even here the use of cheaper and better ores, both foreign 
and domestic, is annually n~ducing the cost of production. Lower 
freight rates and cheaper fuel will also be insisted upon by the pig h·on 
manufacturers of eastern Pennsylvania before they will permanently 
blow out their furnaces. 
This subject may be dismissed with the remark that we may all re-
joice at the wonderful progress that has been made in late years in de-
veloping the iron and steel industries of the West and the South. The 
localization in any State or section of our Country of any great industry 
is certainly not desirable. The strength and tlle perpetuity of all our 
industries depend upon their distribution whereYer the conditions of 
production are favorable. The law of the surYhTal of the fittest will 
determine where these industries sllall receive their highest deYelop. 
ment; but our Country is so large and its resources are so ample, t.hat no 
State and no section can hereafter be truthfully referred to as the sole 
producer of any leading manufactured product-iron and steel in their 
crude and finished forms, stoves and hardware. iron and steel bridges, 
heavy and light machiney, tools of all kinds, cotton and woolen goods, 
silk goods, pottery and glassware, fnrniture, leather, agricultural im· 
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plements, and many other products. Largely through the influence of 
our railroads and the wide distribution of our manufacturing industries 
~e are rapidly becoming a homogeneous and a thoroughly united as 
well as an industrially independent people. ORr further progress as a 
nation through these mighty influences can not be prevented. 
Production of 'iron ore and coal by countries.-In the production of 
iron ore and coal, '' raw materials" of the manufacture of pig iron, tile 
United States is only surpassed by Great Britain. The following table 
shows our production of these minerals in 1888 in comparison with tlleir 
production by other countries in that year or in the most recent years 
for which official statistics or data for a careful estimate are available. 
English tons of 2,24:0 pounds are used in giving the statistics of Great 
Britain and the United States, and metric tons of 2,204 pounds are 
used for all the continental countries of Europe. 
Wot·ld's annual procluct of iron ore and coal. 
Iro·n ore. Coal. 
Conn tries. 
Years. Tons. Years. Tons. 
1888 169, !!35, 219 
1888 126, 819, 406 
1888 81, 8ti3, 811 
1888 22, 951, 940 
Great Britain ......................... . 
United States ......................... . 
Germany and Lux()mburg ............ . 
!•'ranee .............................. .. 
1888 14, 166, 000 
1888 12, 062, 5:10 
18~8 10, 664, 78!l 
lb88 2, 750, 000 
18R8 19,185, 181 
1886 20, 779, 441 
18l:iG 4, 650, 000 
1887 300, 000 
1887 977, 559 
1887 327 665 
1888 10, ooo: 000 
llelgium .............................. . 
~~:!r!~ -~~~1-~l-~~~~~~:~ ~:::::::::::::::: -, 
~fa{~e~: ::::::::::::::::::::::::::::::: 
Other countries .•••...•••. .., ...... ·--· .. 
l!i87 185, 186 
1887 2, 000, 000 
1 887 1, 500, 000 
1H87 !)03, 186 
1888 4, 500, 000 
1887 230, 575 
1888 2, 000, 000 
Total . . . .. . . . . .. .. . .. .. . .. . . . . . . . .. . . . . . . .. 50, 962, 266 ••••••.• _. 457, 790, 222 
Percentage of the United States ....... ~= -. --23 ~~~ ----
Production of pig iron and steel by countr-ies.-The following table gives· 
the world's production of pig iron and steel in the most recent years for 
whicll statistics are available, but chiefly for 1888. English tons of 
2,240 pounds are used in giving the statistics of Great Britain and the 
United States, and metric tons of 2,20! pounds for all the continental 
countries of Europe. As in the case of iron ore and coal, the United 
States is only surpassed by Great Britain in the production of pig iron 
and steel. 
World's annual p1·oduct of pig it·on and steel. 
Pig iron. Steel. 
Countries. 
Years. Tons. Years. Tons. 
- - :---------------1----
Great Britain ..•......... . .•.. · .... -. · · 1888 7, 898, 634 1888 · 3, 405, 536 
United States.......................... 1888 6, 489,738 1888 2, 899,440 
Germany and Luxemburg............. 1888 4, 258, 471 1888 1, 785, 354 
France . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . 1888 1, 688, 976 1888 525, 646 
Belgium .. .. .. .. .. .. . .. .. . . .. .. . .. .. .. 1888 826, 984 1888 223, 638 
Austria and Hungary.................. 1888 761, eo a 1888 355, 038 
Russia.... . ............................ 1886 541,951 1886 246,000 
Sweden ... . .. .. .. • • • . . .. .. .. .. . . .. .. . .. 1887 456 625 1887 111, 565 
Spain................................. . 1885 159, 2~5 :i887 24,500 
Italy......... .. .. • .. • .. • . .. • .. . .. . .. .. . 1887 12, 265 1887 73, 262 
Other countries........................ 1888 100,000 1888 30,000 
Total ... . ................... . ..... ~ -23, 194,475 ~~ - 9;679]79 
Percentage of tbeUnitedSt.ates ....... ~-- 27.98 ~ --29:95"1 
---- ---- __ ; _____ _:.... ___ : ____ _ 
It will be seen that in 1888 the United States produced 28 per cent. 
of the world's product of pig iron, and 30 per cent. of its product 
of all kinds of steel. In 1887 its percentage of pig iron was 29 per 
cent., anti of steel it was 35 pe:.: cent. 'l'he explanation of the reduced 
percentage of the Unite<l States in 1888 is found in the increa8ed activ-
ity in that year of the irm and steel industries of Great Britain and 
Germany and the decreased activity as a whole of the iron and steel 
industries of the United States. But taking even the percentages of the 
Uniteu States for 1888 and comparing them with the relation of our iron 
and steel industries to those of other countries and what a marvelous 
growth do they. record ! 
The world's progress in the manufacture of iron and steel during the last 
decade.-The statistics of the production of iron and steel for 1888 which 
have been given in the table above possess special interest in view of the 
fact that they show that there are now three great iron and steel produc-
ing countries-Great Britain, the United States, and Germany, whereas 
twenty-five years ago Great Britain was so far ahead of all other coun-
tries in the manufacture of these products that her manufacturers and 
statesmen did not dream that she would ever have serious competitors in 
the world's markets. The iron and steel consuming countries of the 
world were supposed to be helplessly at her mercy-hopelessly de-
pendent upon her for Welsh rails for their railroads, Sheffield ootlery 
and all English tools made of steel, the finer qualities of Scotch pig 
iron for foundry purposes, Low Moor and other favorite brands of plate 
iron for boilers, Crown and other choice brands of bar iron from Staf-
fordshire, English-drawn wire, English hoops and cotton ties, and all 
kinds of iron and steel machinery in the maJaufacture of which great 
is required. At that time the ~essemer steel industry had not 
established in the United States, and we had but just commenced 
develop our rich stores of Lake Superior iron ores and to apply oor 
-~·"v• .... v ...... u Connellsville coke to their reduction. Germany lagged far 
""""' ............ a,s a producer of pig iron and steel and all their prttducts. Bis-
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marck had not then adopted the protective policy, nor bad the basic 
process of manufacturing steel from highly phosphoric ores, with which 
Germany is abundantly ~upplieu, been invented. But GI,'eat Britain 
was busy making steel by the Bessemer and other processes; she had 
long known the virtues of Durham and other coke, and she had a variety 
of iron ores in abundance everywhere. She had great fleets to take. 
the products of her blast furnaces, rolling mills, and machine shops to 
all parts of the world. Her supremacy in the manufacture of all iron 
and steel products appeared to be not only unchallenged, but unassail-
able. 
Since those days the United States and Germany have rapidly and 
even phenomenally increased their production of pig iron and steel and 
all articles made from them. The whole world, indeed, has greatly in-
creased its production of iron and steel in the last twenty-five ypars, a 
result which is largely due to the extraordinary increase in that period 
of railroad mileage in all civilized countries; but the United States and 
Germany ba\Te made more progress than any other countries, and very 
much more than Great Britain. 
The following table shows the world's product of pig iron and steel 
in 1878, ten years ago, complete statistics .-for an earlier period being 
inaccessible. Long tons are used for Great Britain and the United 
States, and metric tons for all other countries. 
W01·ld's product of pig iron and steel in 1878. 
Countries. Pig iron. 
1-------------------
Great Britain ..•••••.....•.•....•..••. 
Unite<l States ...... - .......••••.••.•.. 
Germany and Luxembur~:; .......••... 
France .............................. . 
Belgium ............................. . 
Austria and Hungary ................ . 
Russia .............................. .. 
Sweden ............................. .. 
Spain ................................ . 
Italy ................................. . 
Other countries .•.•........•••••...... 
Tons. 
6, 3dl, 051 
2, 301,215 
2,147, 64l 
1, 417, 072 
493.544 
434,250 
409,633 
333,496 
60,000 
20,000 
120,000 
Total .. .. .. .. . .. . • • • • • .. .. .. .. .. 14, 117, 902 
Steel. 
Tons. 
1, 100,000 
731,976 
570,328 
281,800 
95,000 
129,478 
66,593 
25,918 
250 
3,000 
16,750 
3, 021,093 
By comparing this table with the preceding table for 1888 it will be 
seen that the world's product of pig iron increased from 14,117,902 
tons in 1878 to 23,194,475 tons in 1888, or 64 per cent;, while the world's 
product of steel increased in the same period from 3,021,093 tons to 
9,679,979 tons, or 220 per cent. Tllis is marvelous progress. The fig. 
ures given are most significant, however, in showing Low rapid has 
been the substitution of steel for manufactured iron. The cheapness 
with which steel can be produced by modern methods has in turn stim-
ulated the production of steel-making pig iron. 
The following tables exhibit in percentages the relative positions of 
Great Britai!J, the United States, Germany, and all other iron and steel 
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producing countries in 1878 and 1888. Loug and metric tons are used 
as heretofore explained. The small pig iron product of Lux em burg is 
included in that of Germany : 
World's pig iron product, with the percentage of each country, fm· L878 and 1888. 
Pig iron. 
Countries. Product, tons. Percentage. 
1-----------------,,.----1--1- 8_7_8._ 1888. 1~1 1888. 
Great Britain.................................. 6, 381, O."'i1 7, 808, 634 45.20 :34.05 
United States................................. . 2,:101, ~15 8, 489,738 16.30 27.98 
Germany and Luxemburg ............ ...... .. . 2 147 641 4, 258,471 15.21 18.36 
France......................................... 1; 417:072 1, 6fl8, 976 10.04 7. 28 
Belgium....................................... 493. ">4-l 826, 98-i 3. 50 3. 57 
Austria and Hungary ...... ...... ....... ...... 434,250 761,606 3. 08 3 .29 
Russia . . . . . . .. .. .. . .. . .. .. . . . . . . . . .. .. . . . . . . . . . 409, 63:3 j 5-ll, 951 2. 90 2. 33 
Sweden .. .. .. . . .. . . .. .. .. . .. . .. .. . . . . .. .. . . . .. . 333, 496 4:>6, 625 2. 36 1 1. 97 
~fa~~:::::::::::::::::::::::::::::::::::::::::: I ~~; ~g~ I 1 ~~; ~i~ : ~! : ~~ 
I 
Other countries............ . . . . . . . . . . . . . . . . . . . . 120, 000 1!JO, 000 . 85 . 43 
Total ...... .. ............................ , l4,117, 902 1 23,lo4,475.loO~lOo.OO 
This table shows that Great Britain's product of pig iron has de-
creased in the last ten years from 45.20 to 34.05 per cent. of the total 
product, while that of the United States has increased from 16.30 to 
27.98 per cent., and that of Germany from 15.21 to 18.36 per cent. 
Percentages of world's steel product for 1878 and 1888. 
Steel. 
Countries. Product, tons. Percentage. 
187& I ""· - --;;,& 
1
., ... 
Great Britain.................................. 1, 100, OliO 3, 405, 536 36. 41 35. 18 
United 'States................................. . 731, 976 2, 899, 440 24, 23 29. !lf 1 Germany .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. 57t,, 328 1, 785, 354 18. 88 18. 45 
France........................................ 281,800 525,646 9.33 5.43 
!~;t~~~a~d.· ii~~-g~~;:_·.·-~ ~-- ~~~~ ~~ ~~~: :·.:::::::. 1~g: 1~~ ~~~: ~~~ 1: ~~ 1 ~: ~~ 
Russia...... . .................................. 66,593 246,000 ~- 20 2. !i4 
Sweden....................................... . 25, 918 Ill, 565 . 86 1. 15 
Spain.......................................... 250 24, 500 . 01 I . 25 
I 
Italy......................................... . 3, OCO 73,262 . 10 . 16 
Other countries .............................. __ 16. 750 
1 
__ 30, 000 - ~ -~ 
Total.................................... 3, 021,093 9, 679, 9i9 100.00 100.00 
This table shows that Great Britain has not quite maintained her rel-
ative position as a steel producer during tl.Je past ten years, tuat Ger-
many has maintained her position a little better than Great Britain, an<l 
that the United States has made a decided gain in the percentage of 
her production. 
But Great Britain, while fast losing her leadership in the manufacture 
of iron and steel and sharing it with the United States anc.l Germany) 
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is destined to remain a powerful competitor with all iron and ste~l pro-
ducing <~ountries. Although a large importer in late years of iron ores 
of special qualities~ she still mines large quantities of native ores, while 
the exhaustion of her vast supplies of coal is only a remote possibility. 
The foreign ores which she imports are easily obtained, chiefly from 
mines in Spain. From the recent report of Mr. J. S. Jeans, the secre-
tary of the British Iron Trade Association, we compile the following 
table, showing the products of coal, iron ore, and iron and steel in 
Great Britain in 1888, with other valuable information, compared with 
the two previous years. 
Coal and iron statistics of Great Eritain in 1886, 1887, and 1888. 
Products-Long tons. 
Coal. ....................•••••.••........• 
Iron ore .....................•••.....•... 
Pig iron . ......••.. -...................••. 
Stocks of pig iron, December 31 . ••••..... 
Puddled bar ............................. . 
..... 
---· 
... 
..... 
...... .. 
Bessemer steel ingots _ .. . ......•.•..•....... _ 
Oper.-hearth steel ingots ........•....•..•.... 
Bessemer steel r<tils .............. . .......... . 
Tonnage of ships launched ................. . . 
Exports of iron and steel ... . ............... . 
Imports of iron ore . ..... . .................. . . 
L~~ 1887. 
-
I57, !i18, 482 162, 119, 812 
14, IlO, 013 13,098,041 
6, 870,665 7, 441,927 
2, 491,506 2, 778,684 
I 1888. 
16 9, 935, 2I9 
4, 166,000 
'"', 898,634 
2, 588,708 
1 
I 
2 '031, 473 1, 616, 701 ' 1, 70I, 312 ' 
1, (j5
9
7?, 5
15
2
0
0 I 2, 064, 403 • 2, 012, 794 
.. , 981, 104 I I, 292, 742 
730, 3~3 I I, 021. 847 979, 083 
481, 233 1 577, 327 904, 329 
3, 388, 494 4, 143, 028 3, 966, 984 
2, 878, 469- -. 3, 765, 788~62, 071 J 
In the production of both Bessemer steel ingots and Bessemer steel 
rails the United States has for many years been in ad vance of Great 
Britain, and in 1886 and 1887 we excelled the mother country in the 
production of all kinds of steel. This latter honor we yielded to her, 
however, in 1888, which was a year of great but temporary reaction for 
our Bessemer steel industry. 
It only remains to mention that the iron and steel industries of all 
European iron and steel producing countries were very active in 1888, 
and that this activity still continues. 
JUNE, 1889, 
IRON IN THE ROCKY l\fOUNTAIN DIVISION. 
BY F. F. CIIISOL:\1. 
Oolorado.-The two furnaces of the Colorado Coal and Iron Com- · 
pany were not in blast continually during the year 1888, one only being 
steadily worked. A great deal of interest has been shown in the State's 
iron resources1 and investigations have been made especially with a 
,. view to making pig irou in Denver, but the results have not proved 
Yery satisfactory. The iron ores of Castle creek and. the Hoaring Fork 
of Grand river, lying in Pitkin and Garfield counties, remain undevel-
oped. The mines oftlle Colorado Coal aiHl Iron Company, tile only op-
erators, are still aule to supply tlle furnaces when supplemented by 
special iron ores from Leadville. The demand for steel rails fell off 
with the cessation of railway building by Colorado companies. During 
the year little was done by local rail ways in the way of extensions, and 
tlle foreign roads entering the State brought their rails from east of the 
1\Iissouri river. The rapid growth of tlle cities and towns along the 
Front range kept the demand for building material, such as nailR, very 
active. 
Dnring 1888 tue Colorado Coal and Iron Company used 2,808 tons of 
mauganese ores from Lead ville and made some spiegel iron. From the 
Company's mines at Calumet, near Salida, 5,659 tons of magnetic iron 
ore were mined, and from the Hot Springs mine in Saguache county 
19,954 tons of rich lwmatite were taken. The mines at these two points 
are the only ones in the State operated for iron manufacturing. The 
iron ores of LeadYille are generally too low in iron to be available, and 
are generally consumed by the silver-lead smelters, who pay for all sil-
ver contained, if the ore contains 40 per cent. of metallic iron. By the 
smelters probably 20,000 tons of iron ores, containing a small percent-
age of silver, are used. No record is kept of this consumption. 
Product of i1·on by the Colomdo Coal and I1·on Company in 1888. 
Pig iron, including some spiegel ...•.......... ~- .............•...... 
g~~-~:~!i~~~~~~i>ii>~-~ ~ ~~ ::::::::::::::::::::::::: :::~::::::: :::::::: 
Steel rails . . . ............................••••........••.•.......... - ~ 
Ste<·lnails (kegs of 100 pouuds) .............................•....... 
~pikes fkef'8 of l~O'pou!lUS) ..•..••••....•••.•••••.•••..••..••.••.••. 
Merchant non, mme ra1l, etc .................. .................••... 
Iron ore: 
Short tons. 
20,877 
1, 068 
1, 3~3 
8,on 
55,075 
3, 270 
5, 245 
Calumet mine . . . . . . • . . .. . . . • . . . . . . . . . . . • . . . • .. . • • • . • . . • . . • • . . . . . 5, 659 
Rot Springs mine . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . • . • . • . . . . . 19, 954 
LeadvillE~ manganiferous ore . . . . . • . . . . . . . .. . .. . .. .. • . .. .. . .. . .. . 2, 808 
Total. ..................................................... l--28, 421 
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1liontana.-Mr. 0. C. !vlortson, of Great Falls, has kindly furnished a 
description of the iron ores of north-central Montana. These deposits 
have not as yet been developed, but considerable attention was paid 
to them during 1888, with a view to their development in the near 
fnture. Several kinds of ore are found in various localities in the 
region. Close to the suburbs of Great Falls, in tlle Sand Coulee region, 
is a deposit of limonite, of the subclass bog ore, which bas been analyzed 
by Professor Dodge, of the State University of Minnesota, with the 
following results: 
Analysis of bog i1·on ore nea1· Gt·eat Falls, Montana. 
Per cent. -
1---------------------- --
Silica. . . . . ......................•.•.••...•.....••••................ . 
Alumina ........ -·---- -···-····· ......................... -··- ..... . 
Pt'roxide of iron ................................................... . 
Lime .............................................................. . 
Manganese ........................................................ . 
Sulphur .............................. .....•............•........... 
Phosphorus·-······-································ ···············-
Water----·-···········-·· ......................................... . 
~:r~ii~~r·o·~~ :::::::: ~: :~::: ::~:::::::: ::::::::::::::::::::::::::::: 
3. 04 
Trace. 
79.06 
. 56 
. 30 
. 09 
None. 
17.00 
None. 
55.00 
Little development has yet been made on this deposit. The whole of 
the Sand Coulee and Belt Creek coal field is underlaid about 40 to GO 
feet below the coal, by a stratum of carbonate of iron. This stratum 
varies from 3 to 6 feet in thickness and is very similar in character to 
the clay ironstones of Yorkshire and Staffordshire, England. The fol-
lowing analysis is given by Professor Dodge: 
Analysis of om·bonate O?'e ft•otn the Sand Coulee district, Montana. 
Per cent. 
Silica .......................... -. .... .. . . .. . . ... . . . ....... ... ... 12. 07 
Peroxide of iron ................................... -............. 13.00 
Carbonateot'jron. ..• .• . . . . . ... .. . . .. . . . . . .. ........... .. . . . . .. . . 66.00 
Cor bonate of lime............................................... 4. 08 
J>bosphorus .. _.............. . . . . . . . . . . . . . . . . . . . . • . . . •• . . • . . . . . . . . 04 
Moh;ture .......•.....•............................•.••••...•.... Small amount. 
Sulphur......................................................... None. 
Metallic iron .................................................... 41.00 
This carbonate of iron is again underlaid by an unknown thickness 
of very pure limestone, wllich, aualysed by Professor Sticllt, of Pueblo, 
Colorado, gave carbonate of calcium, 98.39; silica, 1.21 per cent. Tak-
ing into consideration the existence at the same place of coking coal; 
iron, and lime-all the materials required for the manufacture o:P 
iron-it is a remarkable combination which will shortly be utilized by 
the railroads which are tapping every part of this vicinity. 
In the 1:mmmer of 1R88, Mr. Mortson explored the iron ores of these 
mountains with a view to determining their character and extent. He 
found that tlle principal veins occur at the contact of the Carboniferous 
limestone with granite. A.t tlle hea,d of S~ge, Willow, and Wolf creeks 
• 
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is a very large contact vein of specular hematite, which is traced for a 
number of miles. Between Willow and Running Wolf creeks it shows 
on the surface from 24 to 38 feet in thickness of iron ore, which, in an-
alyses by Professor Dodge, gave: 
Analysis of specular hematite f1'0m Willow C?'eek, Montana. 
Per cent. I Per cent. 
Silica . . . . . . . . . . . . . .. . . . .. . . . . . . • . . • . . . . . . .. . . . . . . . . . . . .. 2. 37 3. 58 
Alumina ............................................... Trace. None. 
Peroxide of iron........................................ 90.40 95.20 
Lime .................................................... Trace. 1.02 
Manganese............................................. ...... ...... . 20 
~~i~~~~~:::::::::::::::::::::::::::::::::::::::::::: :: .... --. ~: ~f ........ :_ !~. 
Total ............................................. . 
Metallic iron ........................................... . 99.12 1 63.28 
100.52 
66.64 
A similar contact vein occurs on the northern slope of these mount-
ains, across about two miles of Belt park. The vein here bas been located 
in six places. On the western location the vein is 17 feet in thickness. 
Prof. W. T. Wenzell, of San Francisco, California, after a thorough anal-
ysis gave the following composition: 
Analysis of i1·on o1·e from Belt park, Montana. 
Sesquioxide of iron . .. . . . . . . . .. . . . . .. .. .. . .• . . . . • .. .. . . . . . ....... .. 
Protoxide of iron .................................................. . 
Pl'roxido ofruanganese ............................................. . 
Silica ............................................................... . 
Alumina ......................................................... ··--·· 
1 ~~~~:~~: ~ .- .-: .- .- .- .- .- .- .- .-:: .-::::.-:::: .· .-:::.-: .-::::::.-::.-:::::::::.-:::::::.-
rer cent. 
76.96 
. 03 
.08 
8. 80 
• 74 
. o:J 
13.36 
1 Total......... . ............................................... --10-0-. 0-0 
\_ I 
In addition to iron ore of the above character, on the head of the 
North and l\Iiddle Forks of the tfndith river are vast blanket deposits 
of limonite of great thickness and carrying a small amount of gold. In 
places the deposits are found 45 feet in thickuess. On the head of Dry 
Wolf creek is one very large vein of magnetic iron ore. Another one 
in the same locality of 150 feet in width is specular iron ore. 
1Vyoming.-N one of the iron-ore deposits attracted any attention 
except that near tbe Cheyenne and Northern Railway. The ore here is 
of very superior quality, but as the price paid for iron ol'e is seldom 
~Yer J 0 cents per unit of metallic iron contained, the mine can not 
profitably be worked at present, as the nearest market is Pueblo, Colo-
rado, about 300 miles distant. 
Dakota.-N othing has been done toward the development of the iron 
ores in and around the Blaek Hills. 
ldaho.-A little iron ore is mined to supply the intermittent demand 
of the silver-lead smelters at Ketchum and Bonanza, but no record of 
the amouut mined is kept. 
GOLD AND SILVER. 
Productwn statistics.-According to the Director of the Mint, whose 
st.a.tistics are accepted as authoritative in this report, the product of gold 
was 1,604,927 fine ounces, with the value of $33,175,000, in the calendar 
year 1888. This is about the same as in 1887, being an excess of only 
$75,000. The silver product, however, increased notably, being 45,783,-
63~ fine ounces in 1888, with the commercial value of about $43,000,-
000, or a ·coining value of $59,195,000. Iu 1887, the silver product was 
41,269,240 ounces, with a coining value of $53,441,300. The tot.als 
given above are the products from ores mined in the United States. 
In addition! some 10,000,000 ounces of silver were extracted in the 
United States from foreign ores and bullion, principally from Mexico. 
In the following table the effort has been made to distribute the totals 
to the States and Territories where produced, a task of increasing diffi-
culty, owing to the extended practice of shipping ores to distant smelters 
for treatment and to the increase in number and importance of the 
sampling works. In the tables the increased importance of Montana 
and Colorado as producers of silver is especially apparent, the increase 
in Montana having been largely due to the heavy stimulus to copper· 
production. 
Approximate tlist1·ibution in round munbers, by States and Territories, of the estimated total 
product of p1·ecious metals in the United States dm·ing the calendar yem·s 1881 to 18t!8, 
inclu,.sive. 
.. 
1881. 1882. 
States and Territo-
ries. I I 
A,......... ....... :::~.~ -~:~.V~- ~:~oo ::~~oo s~vor: :~:~. 
Arizoua . . . . . . . . . • . . . . 1, 060, 000 $7, 300, 000 i 8, 360, 000 1, 065, 000 $7, 500, 000 8, 565, 000 
California....... . . . . . 18, 200, 000 750, 000 18, 950, 000 10, 800, 000 845, 000 17, 645, 000 
Colorado.............. 3. 300, 000 17, 100, 000 20, 460. 000 il, 360, 000 16, 500, 000 19, 860, 000 
Dakota ............... 4,000,000 70,000 4,070,000 3,300,000 17fi,0()0 13,475,000 
Georgia . .............. 1::!5,ooo ... . ........ 125,ooo 250,ooo .. 
2 
.•• 
0
.
0
.
0 
.•. 
0
•
0
.
0 
.. a,2
5
50
00 
•• o
00
oo
0 Idaho...... . . . . . . . . . . . 1, 700, 000 1, 300, 000 3, 000, 000 1, 500, 000 
Maine .• . . . . . . . . . . . . . . . . . . . . . . . . . . 5, 000 5, 000 . . . . . . . . . . . . . . . . . ..... . .... . 
Montana........ . . . . . . 2, 330, 000 2, 630, 000 4, 960, 000 2, 550, 000 4, 370, 000 6, 920. 000 
Nevada........... . . . . 2, 250, 000 7, 060, 000 9, 310, 000 2, 000, 000 6, 750, 000 8, 750, 000 
New Mexico . . . . • . . • • . 185, UOO 275, 000 460, 000 150, 000 1, 800, 000 1, 950, 000 
NorthCarolina........ 115,000 ........ . ... 115,0"00 190,000 25,000 215,000 
Oregon . . . . . . . . . . . . . . . . 1, 100, 000 50, 000 1, 150, 000 830, 000 35, 000 865, 000 
South Carolina........ 35,000 . .. . . . . .• . . . 35, 000 25,000 . • •. . . . . . . • . 25,000 
Tennessee .•.•• ...... 5, 000 ..... ...... 5, 000 ..............•................. . . 
Utah . ........... . . . . . . 145, 000 6, 400, 000 6, 545, 000 190, 000 6, 800, 000 6, 990, 000 
Virginia............. . 10,000 · ··········· · 10,000 15,000 .......•••.. 15,000 
Washington.......... 120,000 j............ 120,000 120,000 ...... .... . 120,000 
Wyoming............. 5, 000 ~ - .. . . . . . . . . . 5, 000 5, 000 . . . . . . . . . . . . 5, 000 
Total . . . . . . . . . . . . 34, 700, 000 43, 000, 000 77, 700, 000 I 32, 500, 000 40, 800, 000 1 79, 300, 000 
36 
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Approximate distribution in Tound nnmbers, by States and Territories, of the estimated 
total product of precions ·metals in the United States, etc.- Continued. 
1883. 1884. 
States and Territories.l-----..,.----------1-- --------,-------1 
Gold. Silver. Total. Gold. Silver. Total. 
I 
-----1-~---1 
Alaska . . . .. . . . . . . . . .. $300, 000 I $300, 000 $200, 000 . . . . . . . . . . . $200, 000 
Arizona............... 950, ooo $5;2oo;o(Jo· 6, 150, ooo 930, ooo $!, 5oP, ooo 5, 430, ooo 
California............. 14,120,000 1, 460,000 15,580, 000 13,600,000 3, 000,000 16, 600,000 
Colorado.............. 4, 100, 000 17, 370, 000 I 21, 470, 000 4, 250, 000 16, 000, 000 20, 250, 000 
Dakota . . . . . • . . . . . . . . . 3, 200, 000 150, 000 3, 350, 000 3, 300, 000 150, 000 3, 450, 000 
Georgia............... 199, 000 1, 000 I 200, 000 137, 000 .. .. . .. .. .. 1:-!7, 000 
Idaho. . . . . . . . . . . . . . . . . 1, 400, 000 2, 100, 000 3, 500. 000 1, 250, 000 2, 720, 000 3, 970, 000 
Montana.............. 1, 800, 000 6, 000, 000 7, 80J, 000 2, 170, 000 7, 000, 000 9, 170, 000 
Nevada . . . . . . . . . . . . . . . 2, 520, 000 5, 430, 000 7, 950, 000 3, 500, 000 5, 600, 000 9, 100, 000 
New Mexico...... . . . . 280, 000 2, 845, 000 3, 125, 000 300, 000 3, 000, 000 3, 300, 000 
North Carolina ..... .. 167,000 3, 000 170, 000 157, 000 3, 500 160, 500 
Oregon . .. .. . .. . . .. .. 660, 000 I 20, 000 680, 000 660, 000 20, 000 680, 000 
Sonth Carolina........ 56,500 500 57,000 57, 000 500 57, 500 
Utah.................. 140, 000 5, 620, ooo 5, 760, 000 120, 000 6, 800, 000 6, 920, 000 
Virginia .. .. . .. .. . .. .. 6, 000 . .. • .. .. .. . 6, 000 2, 000 .. .. .. .. .. .. 2, 000 
W asbington . .. .. .. .. . 80, 000 I 500 80, 500 85, 000 1, 000 86, 000 
Wyoming............. 4, 000 .. .. .. .. . .. . 4, 000 6, 000 .. .. . .. .. .. 6, 000 
Other ................. 17,500 ........... 17,500 76,000 5,000 81,000 
Total . • . . . . . . . . . . 30, 000, 000 146, 200, 000 76, 200, 000 130, 800, 000- 48,800, 000 179, 600, 000 
Alaska .............. . 
Arizona .............. . 
California ............ . 
Colorado ............ .. 
Dakota .............. . 
Georgia ............. .. 
Idaho ............... . 
l\fontana ............ .. 
Nevada ............. .. 
New Mexico ......... . 
North Carolina ...... . 
Oregon ............... . 
South Carolina ...... .. 
Utah ................ .. 
Washington ......... . 
Texas, Alabama, Ten· 
1885. 
I 
$300, 000 I $2. 000 
880, 000 3, 800, 000 
12, 700, 000 2, 500, 000 
4, 200, 000 15, 800, ouo 
3, :!00, 000 100, 000 
136, ooo I ......... .. 
1, 800, 000 3, 500, 000 
3, 300, 000 10, 060, 000 
3, 100. ooo I 6, ooo. 000 
800, 000 3, 000, 000 
152, 000 3, 000 
800, ooo I 10, ooo 
43,000 .......... .. 
180, 000 6, 750, 000 
120, 000 70, 000 
$302,000 
4, 680, 000 
15,200, 000 
20, 000, 000 
3, 300, 000 
136,000 
5, 300,000 
13,360,000 
9, 100,000 
3, 800,000 
155, 000 
810, 000 
43, 000 
6, 930, 000 
190,000 
1886. 
$446, 000 I $2, 000 I $448, 000 
1, 110, 000 3, 400, 000 4, 510, 000 
14, 7~5. 000 ] '40C:, 000 16, 125, 000 
4, 450, 000 16, 000, 000 20, 450, 000 
2, 700, 000 425, 000 3, 125, 000 
152,500 1, 000 153, 500 
1, 800, 000 3, 600, 000 5, 400, 000 
4, 425, 000 12, 400, 000 16, 825, 000 
3, 090, 000 5, 000, 000 8, 090, 000 
400, 000 2, 300, 000 2, 700, 000 
175, 000 3, 000 178,000 
990, 000 5, 000 995, 000 
37, 500 500 38, 000 
2Hl, 000 6, 500, 000 6, 716, 000 
147, 000 80, 000 227, 000 
nessee, Virp:inia, Ver-
mont, Michigan, and 
Wyoming . . . . . . • . . . . 9Q, 000 5, 000 95, 000 5, 000 205,000 210, 000 
Total ............ _31,8oJ:Oo0,51,6oO,ooo 83,4oi:0oQI34, 869, o,: j51.321.5o0 86,190,500 
1887. 1888. 
Alaska................ $675, 000 I $300 I $675,300 $850,000 11 $3,000 I $853,000 
Arizona............... 830, 000 3, 800, 000 4, 630, 000 871, 500 3, 000, 000 3, 871, 500 
California............. 13, 400, 000 1, 500, 000 14, 900, 000 12, 750, 000 1, 400, 000 14, 150, 000 
Colorado . . . . . . . . . . . . . . 4, 000, 000 15, 000, 000 I Hl, 000, uoo 3, 758, 000 19, 000, 000 22, 758, 000 
Dakota . . . . . . . . . ... . .. 2, 400,000 40,000 2, 440, 000 2, 600, 000 100, 000 2, 700, 000 
Georgia............... llO, 000 500 110, 500 I 10!, 000 500 104, 500 
lllaho................. 1, 900, 000 3, 000, 000 4, 900, 000 I 2, 400, 000 3, 000, 000 5, 400, 000 
Michigan . . . . . • . . . . . . . 35, 000 ~6. 000 61, 000 42, 000 84, 000 126, 000 
Montana.............. 5, 230, 000 15, 500, 000 \ 20, 730, 000 4, 200, 000 17, 000, 000 21, 200, 000 
X evacla . . . . . . . . . . . . . 2, 500, 000 4, 900, 000 7, !00, 000 3, 525, 000 7, 000, 000 10, 525, 000 
~ · ew Mexico.......... 500, 000 1 2, 300, 000 I 2, 800, 000 60~, 000 ' 1, 200, 000 1, 802, 000 
I 
North Carolina . . . . . . . 22.3. COO 5, 0.00 230, 000 i 136, 000 
1 
3, 500 13!1, 500 
Oregon . . . . . . . . . . . . . . . 900, 000 10, 000 910, 000 825. 000 15, 000 8!0, 000 
Houth Carolina........ 50, 000 500 I f,Q, 500 39, 000 200 39, 200 
Utah.:.. . . . . . . . . . . . . . . 220, 000 7, 000, 000 7, 220, 000 290, 000 7, 000, 000 7. 290, 000 
I 
Waslungton .. .. ...... 150,000 100,000 250,000 145, 000 JOO, OOU 215, 000 
Texas............................ 250,000 250,000 I""........ 300,000 300,000 
Alabama, Tenne:::see, 
Virginia, Vermont, 
1 Michigan, and Wyo. I I 
ming ............ : ... __ 22, 000 -~~ -~000 ~-~~ --~ -~~ 
I Total . . . . . . . . . . . . 33, 147, 000 53, 433, 300 86, 580, 300 l·33, 167,500 59, 206, 700 92, 374,200 
1\UN.bRAL RESOURCES. 
The following table shows the production of gold and silver in the 
United States since 1804, silver being valuec:l at the coining rate in silver 
dollars, equivalent to $1.2929 per troy ounce fine: 
Product of qold and silver in the United States to December 31, 1888. 
Periods. Gold. ~ilver. Total. 
Outpnt of the Southern States from 1804 to the di!l-
covery of ~old in California in 1848 (based on 
estimates ot Prot: J.D. Whitney) . . . . . . . . . . . . . . . . . $13, 243,475 I.............. $13,243,475 
Product from 1848 to 1879, inclusive, by fiscal years .. 1, 484, 041, 532 $422, 722, 260 1, 906, 763, 792 
Fiscal year ending J 1me 30, 1880 (census fi~ures, cover-
ing a period one mouth earlier, as~umed)..... .. . .. . 33, :!79, 663 41, 110, 957 74, 490, 620 
July 1, 1880, to December 31. 1880 (estimated on the 
basis of half the product of the fiscal year 1881, as 
reported by Hon. Horatio C. Burchard, Director of 
the Mint) . .. . . . . ...... ..•....... .. . . . .......... . .. 18,250,000 21,050,000 39, 30Q, 000 
Calendar years 1881 to 1884, inclusive (as reported by 
Hon. Horatio C. Burchard, Director of the Mint)... 128, 000,000 184, 800, 000 312, 800, 000 
Calendar years 1885, 1886, 1887, and 1888 (as reported 
IJy Dr. James!'. Kimball, Director of the Mint).... 133, 116, 000 215, 236, 300 348, 352, 300 
Total product of the United States to close of 
1888 - - - - . -- •• - - --- . --- -. ------ . - - .. - - .. ------. 1, 810, 030, 670 884, 919, 517 2, 694, 950, 187 
The price of silver in London at the commencement of the calendar 
year 1888 was 44~ pence. There was a steady decline until May 19, 
when the price reached 41~ pence, the lowest on record. It quickly 
rose to 42 pence, and remained almost stationary for the succeeding 
three months, June, July, and August, the price not varying more than 
five-sixteenths from 42 pence. ~arly in September a rapid rise took 
place, owing to a demaml for Spanish coinage, coupled with specula-
tion, so that the price rose 2 pence iu one week, from 42-{6 pence to 44f6 
pence. When the orders for Spanish coinage were filled, no improve-
ment in the rate of exchange, which had been depressed, having occurred, 
the price of silver fell rapidly to 43 pence, from which rate the variations 
were only three-eighths pence up to December 1. At that date, owing 
to a stringency in the Loudon money market, there was a further fall 
in the price, and on December 20 it reached 42j>6 pence. Subsequently 
it rose to 42~ pence, at which rate it closed on December 31, 1888. 
The average price in London of silver, British standard, .925 fine, 
according to daily dispatches to the Bureau of the 1\iint, was 42.869 
pence, equivalent at the par of' exchange to $0.9397-1 per fine ounce. 
At tnis price the bullion value of the silver contained in the standard 
silver dollar was $0.72683. At the highest rate for silver during the 
year, 44l6 pence, the bullion value of the silver dollar was $0.75554, 
and at the lowest rate, 41~ pence, $0.70574. The following table ex-
hibits the highest, lowest, and average price of silver in London each . 
month during the calendar year, and the equivalent value of an ounce 
of fine silver at the par of exchange, and also at the average monthly 
rate of exchange : 
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Highest, lowest, and average price i11 London o.f silt~tr bullion, fl~3-thousandths fine, and 
t'alue of a fine ounce, each month, dm·ing the calendar year 1ees. 
[Compiled from daily telegraphic cable dispatches to the Bureau of the Mint.] 
,-----....,.--_:__----,.---..,..----------- ---- -- -----
1 Equivalf'nt l I 
Date. Highest. Lowest. 
Equivalent 
Average in U. S. 
price per money, per 
ounce, ounce fine, 
British with ex-
standard, chang:e 
• 925. at par, 
$4.8665. 
in U.S. 
money c.J' 
:fine bar I 
Average silver, 1,000 Avera~e 
monthly fine, based monthly I 
price at on average JNewYork 
on London. wit~ ex- silver . 
cbango at 
1--1-·---1-1888 p p p 
I 
ence. ence. ence. 
1 
New York moiJthly price of 
of ex<"hange qnotation1!,
1 
fine b::.r 
avera~re 
monthly 
rate. 
$0.97219 I J"anuary·. _ •... 44-lG I 44lll" 44.380 $0.972861 $4.8637 $0.973421 
February .... 441'\J 43U 44. oa:l . 96525 4. 8613 . 96421 . 96630 
March ....... 4?3 ~ .. 43 43.293 . 94903 4. 8757 . 95083 . 9551-t 
April.--- ..... 42! 42~ !~: ~~~ I . 93535 4. 8754 : ~~~~~ I . 94085 May .......... 42i 41~ . 92174 4. 8867 . 92803 
J"une ......... 42i 42 42.092 . 92271 4. 8857 . 9:!633 . 92639 
July ......... 42."6 42 42.111 . 92312 4. 8836 . 92634 . 926~0 
August ...... 42k 4lj~ 42.007 . 92085 4.8753 . 9225t . 92287 
Septern ber ... 44:! 42ltr 43.160 . 94612 4. 8801 . 9-!971 . 94947 
October ...... 43a 42k 43.097 . 94474 4. 8780 . 94697 . 94903 
November ..•• 43k 42~ 43.029 . 94325 4. 8799 1 . 94595 . 94656 
December .... 42~ 42y5s 42.516 . 9R200 4. 8864 . 93581 . 93625 
---
Averl\ge for 
the year .... ............ ............ 42.869 I .93974,--4.8777 1-~:- . 94300 
I 
The Government purchased 28,920,398 standard ounces of silver dur-
ing the year, costiug $24,491,340, an average price of 94 cents per fine 
ounce. The total amount of silver purchasPd for the coinage of the 
silver dollar since March 1, 1878, has been 275,007,939 standard ounces, 
costing $266,091,445, an average price of $1.075 per fine ounce or $0.967 
per standard ounce. 
The value of the gold deposited at the mints during the year, not includ-
ing re-deposits, Wl-lS $41,496,410, or, including re-deposits, $48,794,988. 
The foreign material comprised in this was $7,055,046. The amount of 
silver deposited and purchased was 35,512,789 standard ounces of the 
coining value of $41,323,973, exclusive of re-deposits. 
The coinage, in comparison with that of the preceding calendar year, 
is exhibited in the following_ table: 
Coinage exec1ded at the 'ntinis of the United States du1·ing the calendar yem·s 1887 and 
1888. 
-
I 
1887. 1888. 
Coins. 
I I 
--
Pieces. Value. Pieces. Value. 
------
---1-
-
Gold ....................... 3. 086. 873 "'· .72. 383. 00 I 2. 238. 562 $31. 380. 808. 00 Silver dollars .............. 33, 6ll, 710 ' 33,611,710.00 31,990, 833 31,990,833. 00 
Subsidiary silver .......... 15, 754, 809 1, 579, 371.40 8, 456, 1531 1, 034, 773. 45 
Minor ..................... 60, 498, 096 1, 215, 686. 26 48, 255, 980 912, 200. 78 
Total ................ 112, 951,488' - 60,379, 150:6'6,----;)0,941, 528 65, 318,615:23 
. I I 
In addition to the coinage, bars were manufactured at the mints con-
taining gold of the value of $21,650,798 and of silver $7,635,490. 
MINERAL RESOURCES. 
Imports and exports.-The following table, arranged by the Director, 
of the Mint, shows the movement of gold and silver during the last 
calendar year: 
Imports and expm·ts of gold and silver during the calendar year ended Decembm· 31, 1888. 
Metals. 
Gold bullion ...••.•................ 
Gold in ores .................... . 
Gold coin, foreign ................. . 
Imports. 
$1,599,691 
71,168 
8, 191,756 
_Export~~ Gain. . Lo8s. 
$25, 799,677 I _ .... _ . . ___ .. $2<i, 199,986 
125, 153 1-_________ ... • 53, !185 
5, 920, 089 $2, 271, 667 . - .. - ... --- .. 
Total foreign ............... 9~862,6i5T-:~:=~ : •.. . ~~~ ~~ 
Gold coin, United States...... . .... 1, 169,326 2, 77-t, 748 . . . . . . . . . . . . . 1, 605,422 
Total, foreign and domestic .. ---u:-D31, 941 . 3!, 6l9, 667 1~71, 607 / 25,859, 393 
Silver bullion...................... 5, 977,036 22, 581, 51G . . . . . . . . . . . . . 16, 604,480 
Silver ores . . . . . . . . . . . . . . . . . . . . . . . . . 5, 684, OY3 i 15, 045 5, 669, 048 ............ . 
Silver coin, foreign ................ ~~ 6~:_ 977 ~ ~3, 385 ~~8, 59l ~.:..:.:..:..:..::. 
Totalforeign ..•••........•.. 21,353,1C6 ..•... . ... .. .. . .... ... ........... . .••••• 
UnitedStatescoin................. 238,028 i 65,276 172,752 ..•..... . .... 
Trade-dollars . . . . . . . . . . . . . . . . . . . . . 928 • . . . . . . . . . . . . . 92!l .. . ......•. 
Total, fol'eign and domestic . . 21~ 59:?, 062 • 29, 895~ 222 j---s:3ol::i2o : l6:6o4~480 
Total gold and silver .. ...... 32~ G24, 0031'64, 5-14~ 889 , . ... • ....... --~ - ..... . ..... . 
Net loss ....... . .......................... . .... . ....... ....... . . . .. . ...... 31,890,886 
World's p1·oduction of gold and si"tvc1· for 188i and the three p1·eceding years. 
Years. 
1884, ............................... . 
1885 .••••• ·••••• .••• -- ............. . 
1886 ............................... . 
1887 ••••• • ••••••••••••••••••..•..•.. 
Gold. Silver. 
Kilograms. Value. Kilograms. Value. 
153, 07(1 
156,156 
149,338 
151,712 
$101, 729, 600'1' 2, 537,564, $1~-5. 461,350 
103. 779, 600 ! 2, 841, 573 118,095, 150 
99, 250, R77 I 2. 89G, 882 120, 394, 400 
100, 82G, l:-00 i 3, OW, OH 12:i, 346, 310 
'----------------------~------~ 
Industrial consumption.-The totn1 consumption of the precious metals 
in the industrial arts, according to the statements furnished the Bureau 
of the Mint, has been very much larger duriug the past year than in 
preceding years, both in gold and in silver. The increase h~~s been 
large both in bars furnjshed by the Gov~rnment institutions and in 
bars furnished by private refineries, but especially large in the value 
of silver bars for industrial use furnished by private refineries in the 
United States. According to the figures presented in these tables, the 
value of gold bars for industrial use furnished during the calendar year 
1888 was $13,324:,025.46, against $11,672,606.40 in 1887 and $9.934-,791.10 
in 1886, showing a steady increase each year in the consumption of gold 
in the industries in the United States. The value (coining valne) of 
the silver bars furnished for industrial uses during the calendar year 
1888 was $7,908,148.79, against $5,241,998.19 in the·calendar year 1887, 
and $4,858,323.58 in the calendar year 1886, showing a steady increase 
also in the value of silver used in the United states in the industries, 
but a very large increase during the last year. 
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Intports of gold and silver, 18G8 to 1885, inclusit'e. 
Gold. 
Fiscal years ending .June 30-
I--------------I--Dust. (a) ~ ullion. _ ~o~n~ 
1868 .••••• .••• •• .... . • ..• ••. • ••• .. .. . . ....... I $1, !!09, 503 $6,558, 002 
1869 ............. ,.. .. .... •• . .. .. . . . .. . . .. .. .. 8\10, Out 1:!, :!W, l!ll 
1870................ .... .. .. . .. .. . . . .. .. . ... • .. (j!)"i. 1.10! 11, 45:!, 414 
1871................... ......... ... ... . .. .... . . 1, 177,::87 5, 70!, 2!18 
1872 ...... ..... .................... $258,329 1. 101, u17 7, :J:iu, 572 
1873 . ....... ...... ................. 7, 771 1, 549,899 7, 092,011 
1874 ......... .......... ............ 20,842 1, 349, 3·16 18,089, 155 
1875 . .. .. .. . .. . . .. .. .. .. • • .. • .. .. .. • 15, 222 1, 562, 767 12, 0111, 537 
1876 ................. .............. 28,802 1,167,102 6. 596,692 
1877 ............ .................. 85,858 2, 032,997 24,131,925 
1878 ........ ... . ......... ..... .. ... 17,602 1, 955,005 ll,ll65, 656 
1879 ..................... .......... 17, 9!9 1, 275,749 4, 373,168 
1880 .... ........... ......... ....... 883,690 19,453, 755 • 60,420,951 
1881. .. .. .. .. . .. .. • .. .. • • • .. .. . .. • . 697, 467 30, 301, 452 . 69, 032, 340 
1882 .... . ...... .................... 647,551 8, 758,502 24,971,001 
1883 .... • .. ..... ... ... ... .......... . . .. .. .. .. . 3, 334, 708 14, 3!19, 441 
1884.................. •• • . • • . ... ... . .. . . . . .. . .. 4, 997, 571 1 17, 833, 746 
1885 ............ -.................. .. .. .. .. .. .. 3, 849, 237 17, 842, 459 
Silver. 
Bullion. Coin. 
----- ---1 ---------1 
$151, 2~8 
54,267 
161,932 
69,836 
405,631 
476,608 
830,639 
1, 294, 763 
1, 057, 377 
4, 693,605 
6, 971,849 
2, 424,675 
1, 981,425 
2, 303,472 
2, 121, 833 
2, 475, 968 
2, 910,451 
4, 530,384 
$5, 30-i, 835 
5, 622.548 
14,217,406 
11,591, 875 
4, 647, 034 
12, 318,911 
8, 153. 087 ' 
5, 913, 474 i 
6, 885, 795 
9 W19 666 
9: 5l2: 704 
12, :!03, .871 
10, 294, 489 
8, 210, 766 
5, 973,603 
8, 279,274 
11,684,494 
12,020,243 
a In J868-1871 and 1883-1885 included under head of gold bullion. 
Imports of gold and silt'e1' for the calendar yem·s 1886 to 1888. 
------- ---- -
Gold. Silver. Total. 
---
Years. United 
Bullion. States and Ores. Bullion. Coin. Ores. Gold. Silver. foreign 
coin. 
--
1886 .. $17, 9!7, 528 $23, 361, 663 $654 $4, 321, 8551$12, 901, 610 $2,536,949 ~.41, 309, 8t5 $19, 760,414 
1887 .... 19, 524, 641 25, 364, 658 14,028 5, 373, 001 11, 399, 613 4, 228,107 44,903, 327 21,000, 7:H 
1888 .... l, 5~9. 691 9,361, 082 71, 168 5, 977, 036 9, 930, 933 5, 684,093 11,031,941 21,592,062 
----- - --
Exports of gold and silve>· of domestic production, 1851 to 1-.185, inclusive. 
Gold antl Golu. Silver. 
Fiscal years ending .June 30- silver coin. 1------=---------1 
(a) 
1851 .. .. .. .. • • .. .. . .. .. .. . .. • .. $18, 069, 580 
1852 ... - ....•••••••••.• -....... 37, 437, 837 
1853 .. .. .. . .. .. .. • .. .. .. .. .. .. 23, 548, 535 
1854 . .. . .. . .. .. .. .. .. .. . • .. .. .. 38, 062, 570 
Bullion. Coin. 
1855 •••...• -....... . . . . . . . . . . . . 19, 842, 423 $34, 114, 995 
1856 . • • . .. .. .. . .. .. .. • • .. • • . . . . 15, 458, 333 28, 689. 946 
1857 .. .. .. .. .. .. .. • • .. .. • . .. . .. 28, 777, 372 31, 300, 980 
1858 ... . ............. ..... . .... 19,474,040 22,933,206 
1859 . .. . .. ......... ............ a;, 172,442 33,329,863 
1860 .. .. . . • .. .. .. • .. • .. .. • .. .. . 26, 033, 678 30, 913, 173 
1861 . .. .. .. .. • .. • • .. .. .. .. .. • • . 10, 488, 590 13, 311, 280 
Bullion. Coin. 
- ----- -----
~~~~: :::::::::::::::::::::::::: · · 44; 6os: 529. ~~: ~~~: b~~ -~~~·- ~~~·- ~~~- :::::::::::: ·1·::::: :::::: 
1864 .......... ........... ...... . .... • .. ..... 10,985,703 86, 148,921 $836, 387 $2, 502, 551 
1865 ........................................ 21,145,055 35,413,651 6,311.986 1,747,432 
1866. ...... .................... ...... ....... 20,731,473 49,395,993 10,832,819 1, 683,059 
1867. ...... ............. ..... .. . .. .. ... .. . .. 13,867, 641 22,362, 035 15, 85:~. 530 2, 892, ~ 
1868 .. .. .. .. .. • • • .. • • .. • • .. .. .. .. .. • .. . .. . . . 23, 841, 155 44, 390, 003 12, 978, 311 2, 536, 'S06 
1869 ....... ....... ..... ........ .... .. .... .. . 13,584,407 14,858, 369 13,573,427 . 899, 763 
1870 ..................... ...... ...... ....... 15,812,108 12,768,501 11,748,864 3, 554,329 
1871 ....... ... .. ............... ... .. .. . .... . 9, 089,959 55, 491, 719 17, 285, 916 2, 535,765 
1872 .. ... .. .. • • . • .. .. .. .. • ••• .. . .. . .. . . .. .. . 7, 986, 145 40, ~91, 357 22, 729, 657 1, 691, 08L 
1873 ...... ........... .......... ....... ...... 8, 810,.1.75 35,661,863 27,759,066 1, 674,442 
1874 .......... ... .............. . ..... . ...... 3, 878,543 28,766,943 22,498,782 4. 555,418 
1875 ................. ,_ .. -..... . .. .. . .. • .. .. 2, 233, 775 59, 309, 770 17, 197, 914 5, 115, 670 
1876 .. • • • • .. . .. .. • .. • • .. • • • . .. . .. .. . .. .. .. .. 1, 888, 896 27, 542, 861 15, 240, 344 5, 366, 590 
1877 ....... ...... • .. .. .. . .. . ... ... • .... .. 1, 084, 536 21, 274,565 11, 182,894 n, 292, 743 
1878. .... .... .. .. .... .. .. • .. . .. . ... .. • .... .. 205,319 6, 427, 251 15, 035, 045 5, 394, 2i0 
1879 ...... ............ ........ ............. 24,774 4, 120,311 11,883,064 1, 526.886 
1880 ....... ............ ... . . . .. ..... ........ 87, 066 1, 687, 973 6, 912, R6l tlfi!), !lDO 
1881....... .... .......... ...... ...... ....... 8!, 943 1, 711, 36i 11,852,995 517,642 
1882 . .. . . . . • . . .. . .. . . .. .. .. .. .. . • .. . • .. . • .. . 1, 598, 336 1 :!!l . 8.15, 289 11, 6;):1, 5-t 7 423, 0~9 
~: :::::::::::::::::::::::::::I::::::::::::: 2~: M~: ~~~ 1~: ~~~: ~~~ ~~: ~R ~~g ~~~: ~~t 
._1_8_85_ .. _._ .._._ .. _._ .. _._._ ._._ .._·_··_-_ .. _·_··..:.1_-_ .. _·_·_· ._._ .. _·_·:........._3_9_s_, 7 __ 5o ~· 809 1 20,422,924 1 1, 211, 627j 
"In 1862 and 1864-1885 segregated, appearing in the other columns. 
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Exports of gold and silvet· for the calendar years 1886 to 1888. 
Coin. 
Yean. Bullion. ~n~ed Sta~es., Ores. Foreign. 
------ -
GOLD. 
1886 ••••• ··•···•·· 27,862,637 4, 525,872 8, 873,821 ·········· 1887 ..••••.•••..... 1, 085,889 4, U05, 659 4, 048,991 ................ 
1888 ......•.•••.••. 25,799,677 2, 774,748 5, 920,089 125,153 
SILVER. I 
1886 ............... 16, 152, 717 10,779,529 
1&!7 ............... 19,671,571 47,396 7, 894, 041 600 
1888 ............... 22,581,516 
... .,.I 
65,276 7, 233, 385~ 15,045 
TOTAL EXPORTS. 
Years. 
1886 ........................................ . 
1887 ....................................... .. 
1888 ........................................ . 
Gold. 
41,262, 330 I 
9,140, 539 
34, 619, 667 I 
Silver. 
27,031,876 
27, 613,608 
29,895,222 
COPPER. 
BY C. KIRCHHOFF, JR. 
High prices, maintained during the whole of the year 1888 through 
the operations of the French syndicate, created a pressure upon pro-
ducers throughout the United States, to which they respomled by an 
unprecedented increase in tbe output. On the part of cousumers re-
sistance was passive, the financial resources of those engage(l in cor-
nering the world's supply being so great that no opposition was made 
either collectively or individually. At no time during the year did any 
signs of weakness appear. No indications came to the surface of the 
tremendous strain upon the financial resources of the speculators them-
selves or upon tse banking institutions which backed them. What 
supplies came upon the markets of the world through channels not 
contrc~1ed by the cliqu-e were taken unflinchingly. Its own strength 
proved an element of discomfiture to tlle syndicate, since it gave en-
couragement beyond the hope of temporary profit to many nascent 
enterprises. It was argued with much force by those who were engaged 
in floating new copper-mining ventures that the syndicate possessed 
the power, and had shown its determination to exercise it, to hold the 
price of the metal for years to come. It was urged that the period 
most dangerous to its existence had passed, since the supply of old 
material and scrap collected all over the world was showing indications 
of exhaustion. Then consumers would he compelled to fall back upon 
new copper, which could only be procured from tile speculators at their 
own price. It may be admitted that from a statistical point of view the 
accumulation of supplies in the hands of the syndicate exaggerated the 
dangers of the situation. In other words, the additions to stocks 
through the double e.fl:'ect of an increase in the output, and of a decline 
in the con::~qmption, could not alone account for the accumulation of 
metal in the hands of the syndicate. The "invisible supply," when it 
began its operations, was converted into a "visible" snp}Jly through 
them. That ''invisible" supply was the stock of copper in the hands of 
smelters and raliuers in process of treatment, the stock in the hands of 
manufacturers as partly finished and as marketable goods, the stock of 
manufactured articles in the hands of merchants, dealers, and consum-
ers. All along the line every one handling the metal or its alloys re-
duced his holdings to a minimum, holdings probably large in the 
aggregate at the OlJtstart, but never counted by statisticians. In ad-
dition to this, the metal scattered all over the world as old material and 
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scrap became au important factor, enabling manufacturers to cut down 
tlleil· purchases of new metal, thus crowding into stock copper which 
would otherwise llave gone into consumption. No data are available 
to mea~mre the quantity of metal which was thus converted from ''in-
visible" to "visible" supply. It is probable that it played a more 
important role in bringing about the final collapse of the syndicate than 
tlle reduction in the consumption incident to a high price or the diver-
sion from copper to other metals as a material for finished goods. In 
fact, the leader in the speculation himself has practically confessed that 
it was the magnitude of this factor in the situation which was the cllief 
source of embarrassment, baffling a~ it did all calculations. 
If this view is correct, it possesses considerable significance for the 
future, since it will take years before the quantities of metal thus dt·awn 
out by high prices can be again distributed in a normal degree. The 
_f)rocess of the creation of an "invisible" supply, average in quantity, 
must necessarily be slow. 
The statistics of production and the accumulation of stocks during 
1888 bear out this interpretation of the situation. In 1886 tlle produc-
tion of tlle world was 214,50~ long tons, while the stocks in England and 
France, concerning which we alone possess reliable data, increased 5,120, 
thus making the apparent consumption 2l9,622long tons. In 1887, with 
an output of 223,470 tons and a decline in stocks of 18,169 tons, the 
apparent c~msumption was 241,639 tons. In 1888 the product rose to 
259,778 tons, while stocks in England and France rose from 42,301 tons 
on January 1 to 104,105 tons ou December 31. Now, it is conceded that 
in 1888 consumption really did fall off considerably. It is evident, there-
fore, that large quantities of metal, constituting the "invisible" supply 
before the rise, were diverted into the hands of those who were engaged 
in the cornering operation. 
However interesting and instructive from a historical point of view 
the operations of the syndicate and its final collapse may be, the su~ject 
of direct practical interest to those connected with the copper industry 
from the time the ore is raised until the manufactured goods leave the 
retailer's counter is the price at which the metal rests on a sound basis. 
On the one side the leading interests in the metal are the mining com-
panies throughout the world, and the banking concerns controlling 
nearly the whole stock of the metal. In past years the former ha\-~e 
shown their ability to supply tile world's markets at a low price, and 
since then many have extended plant and facilities, while some impor-
tant new concerns have sprung into existence. So far as they are con-
cerned, there must be a restriction of output, either voluntary at a mod-
erate price or enforced through an exceptionally low range of values. 
The latter would be immediately established were any attempt seriously 
made by those controlling the accumulated stock to market a part of 
their holdings. Neither consumers nor speculators would consent to 
carry a part of the load, unless the price were depresRed to a point 
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where the new purchasers felt reasonably sure of a good profit in the 
near future. That price must be close to the cost of production of the 
richest and best equipped mines in the world, or considerably less than 
the metal has ever sold in the past. Now, virtually the owners of by 
far the greater part of the accumulated supply are the Bank of France 
and a uu]nber of French financial institutions and bankers, to whom 
the copper was turned over as the principal asset of the Comptoir 
d'Escompte, in consideration of loans, the Comptoir d'Escompte having 
advanced heavily on copper warrants for the Societe des 1\fetaux and l\L 
• Secretan. The greater part of tlle stock was therefore in the strongest 
hands \Yhen the collapse came, and was not thrown on the market in-
discriminately. Still, even that great banking institution will not be 
content to postpone realizing indefinitely, allowing interest and charges 
to caJlse a steady increase in cost. Instead of one source of supply, 
current production, the market was forced after the collapse, and must 
still deal witlJ. the added quantity, represented by the necessary reduc-
tion in the stock, until a safe limit is reached. 
The report of the liquidators of the Comptoir d'Escompte is of inter-
est, since it shows bow rapidly, once embarked in the speculation, its 
advances continued to grow witlwut adequate security, until at last 
its entire assets· were swallowed up. The first guaranty of contracts 
entered into by the Societe des l\letaux made by the Comptoir was in 
December, 1887, in favor of the Anaconda mine. This was followed on 
January <.1 and i\Iarch 18 by other contracts In the meantime .M. Secre-
tan bad formed a syndicate of capitalists, at first sixteen in number, who 
undertook to advance $13,580,000 for a period of one to three years. 
Three members of the group, however, withdrew before February 1,1888, 
when the arrang('uwnts were completed. Tlle capital of tlJ.e syudicate 
was, however, reduced to $10,718,500, and of tl.Jat sum tlle Societe des 
l\.letaux entered for $2,910,000~ aud l\f. Secretan personally for $2,328,000. 
Neither that company norM. Secretan furnished the calletl-for share of 
the capital when a first call of 20 per cent. was made on tlJ.e members of 
the syndicate, and it was provided by the Comptoir d'Escompte. On 
March 13, the directoroftlle Comptoir, M. Deufert-Rochereau, for the first 
time brought Ute matter before the board of directors, and obtained au-
thority to guarantee two new contracts with American mines. On ]\larch 
27, the Comptoir gu~ranteed contracts with the Rio Tinto, Cape, Tharsis, 
and Mason & Barry companies. A further call of 20 per cent. of the ad-
vances from the syndicate was made by the Comptoir, but at the same time 
a further fresh sum of $15,132,000 was guaranteed under a contract with 
the Rio Tinto Company. At the end of May the advances on tin had 
rf'ached $9,5:-J~,OOO, and the advances on copper $H3,297,000, a total of 
$35,831,000, of which $6,111,000 were unsecured. At the end of June the 
Oomptoir was in such straits that it was forced to vbtain from the syndi-
cate permission to pledge warrants it held for them, and which repre-
sented the value received for the ad vauces to the syndicate. The war-
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rants were employed to obtain funds from tlw Bank of France and other 
establishments. The s;yndicate which ha<l engaged to advance the 
$12,02'8,000 to the Societe des 1\Ietaux then (h•maiHied that the affairs in 
tin should be disjoined from those in copper, in consequence of which M. 
Secretau engaged to transfer land to a value of $58~,000, and the Soeiete 
des Metaux acknowledged its liability for a sum of $3,046,000 .. Then the 
Comptoir agreed reluctantly to guarantee new contracts presented by 
the Societe des Metaux. At the end of July tlle unsecured advances 
bad risen to $11,452,000; towarde theend of August the total advances 
were $24,805,000~ of which $11,146,000 were unsecured. On the 4th of • 
September the Comptoir demanded from the Societe des Metaux the . 
payment of the sums due on credits applied to extinguish tlle loss on 
tin, aud the settlement of its regular account, but received no satisfac-
tion. In December the negotiations with the o~ject of formi.-.g an 
English company to take over the stock of copper had .fallen through. 
The Comptoir threatened in vain to refuse to make an~ further pay-
ments in behalf of the Societe des .l\'Ietaux. .M. Secretan replied that 
such a step would bring about an immediate collapse. At the end of 
the month the advances of the Comptoir amonuted to $33,368,000, of 
which $16,878,000 were unsecured. In Januar,y the Comptoir was 
forced to borrow $3,97 4,000 in order to carry the Societe. A month alter 
the Comptoir was compelled to part with warrants representing a secu-
rity of $7,38J,OOO, in order to permit the Societe to raise a loan of 
$ .1),000,000. In return for that concession M. Secretan engaged to sell 
from March J, 12,000 tons of copper monthly by public sales if unable 
to find purchasers privately; but that arrangement was superseded by 
the formation of the Societe A uxiliaire des Metaux, which was to take 
over 75,000 tons of copper, at tho price of £70 per ton, and pay over the 
value to the Oomptoir d'Escompte. That contract was, however, only 
partly carried out, and as the Comptoir had subscribed a part of t.he 
capital of the new company, the effective reduction in the advances to 
the Societe des Metaux was of insignificant amount. Early in March 
the collapse came in a dramatic mariner. On March 31 the position of 
the company, accordiug to the report of the liquidators, showed that 
the advances to the Societe were $28,421,000, against which there re-
mained 67,827 tons of copper. The assets aggregated 299,880,007 francs 
($57,887,000), including the 67,8~7 tons of copper. valued at 1,000 francs 
a ton, or £40. Of these assets, 203,089,846 francs ($39, 196,000) were 
pledged to secure a loan of 140,000,000 francs from the Bank of France, 
and loans of 37,107,250 francs by a nnmber of French banks and b~nldng 
institutions, made as the result of eft'orts by the Ministe.r of Finance to 
allay the panic. The liabilities were 293,325,330 francs, including the 
loans of 37,107,250 francs. There was, therefore, a balance of assets of 
6,554,676 francs, providing the copper realize the estimated value. The 
engagements with the mining companies, by which the Comptoir guaran-
teed the payment of future deliveries of 320,000 tons of copper, it was 
believed might be canceled. 
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At a meeting of the Ban que de Paris et des Pays Bas, which was one 
of the banking institutions advancing to the Oomptoir d'Escompte, it 
was stated that the bank had advances on warrants representmg 
12,400 tons, made at the price of £48, the greater part of which dated 
from the month of January. 
The collapse of the Comptoir d'Escompte led to the default on May 16, 
on all the contracts made between American mining companies and the 
Societe, whose guarantor it was, exct>pt in the case of two groups of inter-
ests. In these, which include a leading Montana company and some Ar-
izona mines, the contracts of the Societe were guaranteed by other bank-
ers, who in turn appear to have covered themRelves thoroughly. In both 
cases three years' product was bought outright, the basis of the trans-
action being gradually lower prices for successive years. The com-
panies in question are delivering and will continue to deliver their prod-
uct to the bankers under their contracts. 
The history of the brief sway of the syndicate has established one 
important fact, tlJat the great copper deposits in the United States 
which are at all accessible are thoroughl.Y known, especially so far as 
the territory west of the Mississippi iR concerned. With the brilliant 
coloring of surface copper ores, deposits of that metal naturally attract 
attention readily; in fact., the surface show is generally far more im-
pressive than the metal contents would warrant. During 1888 every 
prospect was eagerly examined by American and European capitalists, 
and with the exception of isolateu cases nothing was found to warrant 
the belief that important new sources of supply would be deYeloped. 
Since the collapse, with an era of low prices staring every adventure in 
the face, the probabilities that new producers will enter the ranks are 
very slight indeed. The trade will therefore deal only with the well-
established enterprises. 
Under normal conditions the safe price would be that at which enough 
copper could be produced at an adequate profit to the mines through-
out the world to supply its requirements. There are few commodities 
with which this price can be fixed with greater acm1racy, because in 
nearly every grP.at producing district of the world, Chili alone excepted, 
there are public companies whose published annual reports allow of a 
close approximation to the cost of production. Under ordinary condi-
tions the normal price thus arrived at, approximately, if borne out by 
a study of the history of the trade during the depression, would repre-
sent the figure below which purchases would be safe, providing con-
sumption came up to a fair average. 
Turning first to the United States, it may be stated at the outset that 
the home consumption, putting it at 130,000,000 pounds, can be fur-
nished without real hardship to the leHding miues at 10~ cents for lake 
and 10 cents for other brands. At 10~ cents the Calumet and Hecla, 
Tamarack, Quincy, Osceola, Atlantic, Central, and Franldin mines could 
live, they representing a total prouuct of about 80,000,000 pounds. At 
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10 cents for other brands, in .Montana the Anaconda, Boston and Mon· 
tana, Parrott, and the mines working chiefly on argentiferous ore could 
run to full capacity and pay relatively small dividends. They woulll 
represent an output of at least 90,000,000 pounds. Among the Arizona 
mines, the Copper Queen, Holbrook and Uave, Detroit and Old Domin-
ion, could stand 10-cent copper and supply the markets with 20,000,000 
pounds. Add that part of the product of Colorado which is derived 
from argentiferous ores, and the copper coming from the lead smelters 
and desilverizen;, say 3,000,000 pounds, and a grand total is reached 
of 193,000,000 pounds of copper, which could be marketed with present 
facilities at 10 and 10~ cents, respectively, without any loss whatever 
to the weakest of the mines participating in the product, and with a 
very good profit to the best equipped and richest of them. These are 
not rough guesses, but are based, in the majority of cases, upon actual 
cost of production. Placing the consumption of the country at 
130,000,000 pounds, which is very liberal, we would have available for 
export 63,000,000 pounds annually, which could be laid down in Liver-
pool at less than £50 for best tough cake, or, say, £45 for Chili bars. 
In Europe we must look to the :year 1886 to judge of the capacity of 
the copper companies to meet low prices. In Spain and Portugal, in 
that year, Hio Tinto dividends went down to 3 per cent. and Tharsis to 
71 per cent., while Mason & Barry distributed nothing. The average 
price of UhiJi bars during that year was slightly over £40, so that at 
£45 the three concerns could produce at a moderate profit at the rate 
of about 50,000 tons per annum, not counting any of the other Spanish 
mines. 
In Germany the Mansfeld Company, with a product of about 13,000 
tons, was hard pressed when the price fell to £40, but would cPrtainJy 
continue at £45. Chili fell off rapidly at low prices, but might be ex-
pected to supply at least 25,000 tons. The Cape makes good dividends 
at the lowest prices, and could ship 7,500 tons. Australia is weak, and, 
judging from the Wallaroo and Moonta reports, could not supply more 
than 7,000 tons at £45. Japan has gone right along at a 10,000-ton 
rate in bad times. Venezuela lost money in former years, but bas im-
proved its practice after American models, and might furnish 3,000 tons . 
.lfhe Boleo mines in Mexico may be credited with 2,500 tons; Canada 
with 2,000 tons, of which the bulk comes to this country in the form of 
pyrites, and Newfoundland may be put down at 1,000 tons. Then there 
are several sources of supply, partly local, like the Russian, which 
would aggregate about 12,000 tons. Summarizing, we have: 
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Probable oz£f]mf of copper with the p1·ice at £45jJer ton. 
188ll -1- I At~ 
_ _:_s~- (Chili hars). 
TotaL •...........•....•...... . ..•....... ··-··· 259,778 
Long tons. 
69 971 
49:653 
1:?, 595 
35, 0:?5 
6, 015 
9, 700 
10, 000 
3, 708 
250 
1, 440 
1,125 
15, o:w 
214,502 
r,ong tons. 
86,000 
:.o, 000 
13,000 \ 
25,000 
7, 500 
7, 000 
10, 000 
a, ooo 
2, 500 
2, 000 
1, 0!10 
12,000 
219,000 
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·It is evident, then, that with copper ruling in London on the basis of 
£45 for Chili bars or its equiYalent here of about 10~ cents for lake, 
<'Hough metal can be produced without loss ·to the mining companies 
to supply the world with about as much metal as it received in 1886. 
In that ~Tear, witiJ the price averaging £40~ in London, and the lake 
companies' sales for the year ranging bet,Yeen 10~- and nearly ll cents 
as the average, the stock in England aud France iucrea~ed from 58,170 
tons on January 1, to 63,290 tons ou December 31. 
It is probable that in addition to the quantity of copper which would 
he produced at £45, as estimated, there would be amonnts of some im-
portance coming from mines rPally unable to meet the market, but run 
at a loss in the face of an unfavorable outlook. On the other hand, · 
consumption withheld within the narrowest limits for over a year migiJt 
be expected to deal with larger quantitie~-;, and might be able to cope 
with a considerable addition to the supply coming from the holdings of 
the banks. 
The year 1887 witnessed a steady decline in the stocks of metal in 
the leading markets and justified the claim made by the supporters of 
the speculation that the world's consumption had outstripped its pro-
duction. Stocks declined for months after the ris<' bad been initiated, 
bnt the accumulation of metal once begun progr<:'ssed a.t a very rapid 
rate, supplies from all parts of the world being· rushed to market, es-
pedally by those who were not under contract with the syndicate. 
'fhere is e-very reason to believe that the latter held back large quanti-
tieR of copper at the mines under their control, notably in Spain. The 
stock Rtatements do uot include the accumulations in this conn try. It 
is officially reported that the agents of the SJIHlicat~ held in the United 
States, on January 1, 1889, in round numbers 59,000,000 pon nd~ of cop-
per. It should be noted, however. that this figure included all the 
copper which could in any way be classed as stock, metal in ore at the 
mouth of the mine, in the stamp mills, concentrators, at smelters, and 
in transit. 
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More than one-half of the st.ock in England and France was in C~ilt 
bars, the details being as follows : 
Stocks of coppm· in England and France. 
I Mar. 1, Mar. 1, Jan. 1, Mar. 1, 1887. 1888. 1889. 1889. 1-,..------1·---------i ------- --------Brands. Where held. 
Chilian .......... 
Do .....•..... 
American ..•...... 
Do ........... . 
Sundries . ........ . 
Do .......... .. 
Do . ....... . . . 
Goorl merchanta-
ble copper. 
Liverpool and Swansea .. . 41, 104 33, 656 
France ................... . 1, 637 2, 607 
Liverpof)l .. ............. .. 70 2, 625 
France ............•...... 
LiYerpool and Swansea .. . 
London ................. .. 
1, 230 1, 735 
3, 165 771 
4, 742 2, 746 
France .................. .. 347 803 
Liverpool and Swansea . ..................... .. 
29, 118 
29,533 
12, 4il 
4, 279 
3,-175 
5, 630 
5, 676 
4, 513 
33,401 
30,996 
17,710 
4, 225 
4, 271 
7,110 
5, 800 
9, 935 
'.rotal ..... • ........... . ..................... -5~j44.943 194,6Mli3,«8 
The interesting features are the transfer of large quantities of cop-
per to French warehouses and the heavy accumulations of American 
metal in Europe, the greater part of the stock in England being Ana-
conda matte, of which tbe stock on March 1, 1889, was 25, 721lollg tons. 
The following statement shows, on the authority of Messrs. Henry 
R. :Merton & Co., of Londo11, the stock in Englabd and France, and the 
quantities afloat from Chili and Australia; also the imports into Eng· 
land a11d France from North America, Spain and Portugal (excluding 
pyrites) and other countries, on the first of each month, 
Copper stocks and imports into England and France. 
Dates. 
Stocks in 
England 
andFrauce, 
and afloat 
from Chili 
and Aus-
tralia. 
1887. Long tons. 
ll:llii!lilllllili!!l!llll!!i! !! II II 
December............................. 45,121 
1888. 
~:~~~~~y :::::::::::::::::::::::::::::: 42,301 45,492 
March ................................. 52,593 
April. ................................. 58,747 
May ................................... 64,349 
June .................................. 69,487 
July ................................... 72,243 
August ................................ 79,187 
September ............................. 86,701 
October ............................... 90,754 
November ............................. 93,988 
December ............................. 97,906 
1889. 
~~~~~y :::::::::::::::::::::::::::::: 104,105 109,528 
Maroh ................................. 118, 140 
Imports into England and France 
from-
North 
America. 
Lona tons. 
983 
7:!6 
166 
394 
541 
2,101 
3,168 
1, 609 
1, 637 
1, 580 
2, 693 
3,193 
2, 625 
3, 219 
4,513 
2, 638 
2,469 
3, 583 
2,486 
2, 758 
2, 215 
1, 563 
1, 686 
1,931 
2, 588 
2, 778 
3, 372 
Spain and 
Portugal Other 
(excluding countries. 
pyrites). 
Long tons. 
422 
1, 397 
1, 875 
1,151 
828 
1,233 
1, 445 
1, 722 
1,156 
1, 257 
2, 340 
1, 688 
2,128 
966 
1,656 
1, 752 
1, 335 
1, 628 
1, 550 
2,116 
2, 255 
2, 752 
1, 006 
l, 403 
2,164 
1, 209 
1, 217 
Long tons. 
1,350 
l, 932 
634 
982 
584 
1, 5:!9 
1,631 
1,168 
2, 015 
595 
1, 714 
1,453 
1,764 
2, 334 
2,448 
3, 053 
3,575 
3,471 
1, 782 
4, 961 
3,414 
1, 004 
3, 928 
2, 220 
2, 738 
3, 079 
2, 720 
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It is estimated by good authority that the stock of copper throughout 
the world on March 1, 1889, when the speculation collapsed, was not 
less than 175,000 long tons, the syndicate having held back consider-
able quantities at the mines to avoid the payments of freights and 
charges, and having retained some copper at English smelting works 
controlled by Spanish and Cape companies whose product they had 
agreed to purchase. Although the history of the copper trade fur-
nishes a precedent for the carrying of a large stock for many years, in 
the case of a great Anglo-Chilian estate, the quantity having been 
upward of 40,000 tons, it IS not probable that the banking institutions 
which have taken over the assets of the Comptoir d'Escompte will be 
content to carry the stock indefinitely. For at least two .or three years 
to come a considerable part of the world's consumption must be covered 
by a reasonable proportion of the stock in excess of the qualltity which 
the industry can carry. The la-tter amount, judging from past experi-
ence, sliould not be placed higher than 75,000 tons, which, however, 
could not l)e trapsferred to dealers, speculators, manufacturers, smelt-
ers, and consumers without the inducement of low prices. The balance, 
. 100,000 tons, to be pushed into consumption would have to replace an 
equal amount of new copper; in other words, it must be marketed at a 
price low enough to cause suspension of work at a number of mines 
having nearly the equivalent aggregate annual capacity, allowance 
being made for the effect of a low price in stimulating consumption. 
Efforts were made to secure the consent of the leading mines of the 
world to a reduction of output. The negotiations failed utterly, and 
since then the market has been allowed to shape its own course, the 
pr1 cipal feature of interest developed being the very rapid and very 
general increase in the consumption of the metal as contrasted with the 
long period when every consumer was starving himself. 
Taking into consideration the transfer of part of the stock of Chili 
bars to France, the exports from Great Britain showed a decline from 
69,453 long tons to 49,509 tons, a falling off of 20,000 tons in round 
figures. The returns clearly prove how consumption in the world was 
restricted as the reR11lt of high prices, since England supplies all conn-
tries outside of the leading continental nations and the United States. 
The most striking decrease is in yellow metal, the copper contents of 
which fell from 10,153 to 4,513 tons in the metal exported. India is 
England's greatest customer, it taking 13,400 tons less of English cop-
per in 1888 than in 1887. The statistics showing the direct imports of 
ingot into British India from Australia are not available. It is proba-
ble that the shipments from Australia were made to England. 
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DOMESTIC PRODUCTION. 
The growth in the production of copper in the United States, com-
piled up to 1888, inclusive, from the best data availal>le, is shown in the 
following table. It proves in a Rtriking manner how preponderating 
was, until the past few years, the intluence of the Lake Superior dis-
trict; and again of one great mine iu it, the Calumet and Hecla, for 
more than a deca<le. In order to point ont more clearly how the influ-
ence of the lake district bas decliued, a column has been added giving 
its percentage of the total product from year · to year. It should be 
stated that the yield of copper from pyrites is not here included. 
Prod1ict of coppm· in the United States jTom 1845 to 1888, iuclnsive. 
I I 
Total Lake 
Years. Pif!~C· Superior. 
1845 ... 
1846 .. 
1847 . . . 
1848 .. . 
1819 .•. 
1850 ... 
185l... 
1t!52 .. . 
1R53 .. . 
1854 .. 
1855 .. . 
1856 .. . 
1857 .. . 
1858 .. . 
1859 .. 
1860 ... 
186L. .. 
1862 .. 
1863 . . . 
1864 .. . 
1865 .. . 
1866 .. . 
Long 
tons. 
lUO 
150 
300 
500 
700 
650 
900 
1,100 
2, 000 
2 250 
a: ooo 
4, 000 
4. 800 
5, riOO 
6, 300 
7, 200 
7, 500 
!:1, 000 
8, 500 
8, 000 
8, 500 
8, 000 
Long 
tons. 
12 
26 
213 
461 
672 
572 
779 
792 
1,2!j7 
1, 819 
2, 593 
3, 666 
4, 255 
4, 088 
3, 985 
5, 388 
6, 713 
6,065 
5, 797 
5, 576 
6,410 
6,138 
Percent. ' 
Calumet 
an<l 
Hecla. 
age of Lake Total I k 
Superior Years. protluc- A\ .~ • 
Long 
tons. 
::::::::::I 
of total tion. Supenol. 
product. 
1 
_ _ ___ -·-
Lpng Long 
tons. tons. 
12. o 1 1867. . . 10, ooo 7, 824 
17.0 1868 . . . 11, 600 9, 346 
71.0 1869... 12, 500 11, R86 
92. 5 1 1870. . . 12, 600 10, 992 
96.0 1871 ... 13,000 11,942 
:: ~ I i~~i::: ~~: ~~~ I i~: ~~k I 
~~: g II ~~~L: ~~: ~~~ i~: ~~~ 
71. 1 1876... 19, 000 17,085 
86.4 1877 ... 21, ooo I 17.422 
fll. 6 1878 ... 21, 500 17, 7HI 
88.7 I 1870 ... 23,000 19,129 
74.3 1880 ... 27,000 22, 20-1 
63. 3 I 1881... ;12. ooo 24, 36:3 
74. 8 1882 . . 40, 467 25, 430 
89. 1 1883... 51, 574 26, 653 
67.4 \ 1884 .. . 63,555 30 f)l(i 
67. 0 1 1885.. . 74, 053 32: 206 
69. 7 1886 . . 69, 971 35, 666 
75.4 1887 . .. 80, 768 33, 693 
6!:!. 8 1888 . . . 103,245 38, 601 
Percent 
Cal a met age of Lake 
and Superior 
Hecla. of total 
product 
-1----1 
Long 
ton.~. 
603 78.2 
2,276 80.6 
5,497 95. 1 
6, 277 87.2 
7, 242 01.9 
7, 215 95.7 
8, 41-1 87.3 
8, 9~-1 87.6 
9, 586 89.4 
9, 683 H8. 9 
10,075 82.9 
11,272 82.4 
11,728 83.2 
14,140 82.2 
14,000 76.1 
14,309 62.1 
14,788 50.1 
17,812 48.4 
21,003 43.5 
22,553 50.1 
20,543 41.7 
22,453 38.2 
The significance of these figures must be pointed out, since the facts 
which they so clearly establish are freq nently ignored by writers not 
familiar with the history of the copper industry during the past decade, 
and with its present development. Previous to the opening of the 
Arizona and Montana mines the producers of the Lake Superior dis-
trict possessed undisputed sway over the domestic market. For years 
they exported the small excess of product over consumption, often at a 
sacrifice, with the avowed object of exacting a higher price from Ameri-
can consumers. This fact is still often alluded to by economic writers, 
who forget, however, that since 1883 that policy has been abaudoueu 
as utterly hopeless under the new conditions since prevaUing. When 
export sales were made at prices lower than those demanded from do-
mestic consumers, the excess of supply over demand was very small. 
But when the United States rose to the position of being one of the 
test copper-exporting countries of the world, when three great 
districts struggletl for the domestic trade, then the repetition of former 
practices became impossible. 
The following is, in detail, the output of the Lake Superior mines. 
In the majority of cases it is the official product bas~d on smelting 
works' returns; in a few instances it is an official estimate of the ingot 
product based on the known output of mineral. The total is accurate, 
therefore, within a few thousand pounds. 
Product of Lake Superior copper mines, 1882 to 1888. • 
Calumet and Hecla .. Quincy ............ . 
Osceola ............ . 
Franklin .......... .. 
Allouez ..•••••.••••. 
A tla.ntic ..•••...•.•.. 
Pewabic ............ . 
Central. ........... .. 
Grand Po1·tage ...•• 
Conglomerate .....•. 
Mass . .......... . 
Copper l<'alls .•..... 
Pbrenix . ........... . 
Hancock ........... . 
Huron ......••..•••.. 
Ridge ......••.•••••• 
Saint Clair ......... . 
Cbtr ............... . 
Wolverine ......... . 
onesu:~h .•••.•••••. 
I~e RQyal.. ........ . 
l\linong ............ . 
National .••••••••••• 
1882. 1883. 
Poundl. Pounds. 
053, 539 33, 125, 04.5 
665, 796 6, 012,:.:39 
176, 782 4, 256, 409 
264., 120 3, 488, 7V8 
683,557 1, 751,377 
2, 631, 708 2, 682, 197 
1, 482,666 1, 171,847 
1, 353, 597 1' 268, 556 
757, 080 735, 598 
734, 249 222, 117 
737,440 659,474 
587. 500 804, 000 
537, 177 512,291 
540, 575 484, 906 
364,579 720,213 
. 10~. 936 60, 155 
87, 126 125, 225 
66, 053 10, 374 
25, 623 699, 622 
46,450 .......... . 
35,4.4.7 ......... .. 
1884. 1885. 1886. 1(!87. 1888. 
Pounds. Pounds. Pounds. I 
473, 585 47, 24.7, 990 518, ~22 
650, 4.a6 5, 848, 530 88S, 517 
4, 24.7, 630 1, 945, 20s a60, 786 3, 574,972 
3, 748, 652 4, 007, 105 2M, 297 3, 915, 838 
1, 928, 174 2, 170,476 726,463 885,010 
3, 163,585 3, 582,633 503,670 3, 64.1, 865 
227,834. ..... ····•· . .......... ···•••· . . . 
1, 4.4.6, 747 2, 157, 408 2, 512, 886 2, 199, 133 
255,860 ..•....•... . .....•.....••..••••••..•... •••• · 
1'1:~:~~~ 363,5()0 '''247;179 ·•··•••·••· ••••••·••• 
891, 168 1,150,538 1, 378. 679 719, 150 
631,004 34.4., 355 1, 101, 804 11,000 
562, 636 203, 037 150, 000 
1, 927,660 2, 271, 16:1 1, 992, 695 1, 881,760 
74,030 63,390 158,272 84,902 
139,407 ........................................... . 
28, 225 . .. . . .. . . .. 22, 342 ... . ................. . 
751, 763 328, 610 3, 125 2, 300 .••• - ••••• . 
23, 867 28, 484. .. .. .. • . .. . .. ................. - •. 
16,074 ........... •••··•••••• .••.••••••••••••••••• 
21, 380 3, 582 
17,060 26,006 .... 87; 368 . ... i62; 252 .. "i84; 700 . ...• 25; i87. ::::::::::: 
10, 672 6, 226 1, 14~ 12, 608 .•• -.. . . • .. .. • • • • • • • .. . ......... . 
5, 625 16, 402 130, 851 27, 433 7, 300 . -... - .............. . 
3,299 ........... 9,828 .......................................... . 
3
' 
129 
::::: ~::::: ... ·4: 333 ...... 4; 000 ...... i; 000. ::::::::::: ~::: ::::::: 
849,400 1, 225,981 .... . ...... . .. .. ..... ..................... . 
411,325 
the Western States and Territories the geographic distribution 
the product is becoming more and more difficult. 
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Territorially distributed, the production of the United States in 1888 
has been as follows as compared with previous years: 
Total copper productiun in the United States, 1883 to 1888. 
1886. 1887. 1888. 
I 
Sources. 1--18_8_3._
1 
__ 1_8-84_. - l--1885. 
Pounds. Pounds. Pou·r.ds. Pounds. Pounds. Pounds. 
Lake Superior ........... -~59, 702,404 6!1, 353,202 72, 147, 889 79, 918, 460 76, 028, 697 86, 472, 034 
Arizona . . . . .. .. .. . . . . . .. . 23, 874, 963 26, 71!4, 345 22, 706, 366 15, 657, 0.~5 17,720,462 31, 797, 3u0 
Montana.................. 24, 664, 346 43, 093, OM 67, 797,864 57, 611,.621 78, 69!l, 677 97, 897, 968 
NewMexico ............. 823,511 59,450 79,839 558,385 283,664 1,631,271 
California . . . . . . . . . . . . . . . . '!, 060, 8li2 816, 166 469, l 28 430, ~10 1, 600, 000 1, 570, 021 
Colorada....... .. . . .•..... 1, 152, 652 2, 013, 125 1, 146, 460 409,306 2, 012, 027 1, 621, 100 
Utah . . . . . . . . .. . .. . . . . . . . . 341,885 265, 526 126, 199 500, 000 2, 500, 000 2, 131, 047 
Wyoming................. 96~,468 .••......... ..•.....•... ............ ....•.•••••. 232,819 
Nevada....... . • . . . . . • . . . . 288, 077 100, 000 8, 871 50, 000 . • • . • . • •• • . . 50, 000 
Idaho...... . . . . . . . . . . . . . . . . . . . . . . . . . . 46, 667 40, 381 . . . . • • • • • • • . . • • .. • • . . . . . 50, 000 
Missouri... . . . . . . . . . . . . . . . 260, 306 230, 000 . • • • . . . . • . . . . . • • • . . . . . . . . . . . . . . • • • • . . ......•.... 
Maine and New Hamp-
shire ...... -~·-·· ...... . 
Vermont ................ . 
Southern States ......... . 
Middle States ............ . 
Lead oesilverizers, etc . . . 
212, 124 
400,000 
395, 175 
64,400 
182,880 
249,018 ~ 211,602 655,405 
317,711 40,199 
2,114 190,641 
950,870 910, 144 
315,719 200, 000 271,631 
29,811 .................... 18,201 
.................... .................. ....................... 
1, 282,496 2, 432,804 2, 618,074 
Total domestic copper 115, 526, 053 144, 946, 653 165, 875, 483 156, 763, 043 181, 477, 331 226, 361, 466 
From imported pyrites 
and ores . .. . . . . . . . . . . . . . 1, 625, 742 2, 858, 754 5, 086,841 4, 500, 000 3, 750, 000 4, 909, 156 
Total (including cop - -----~·------·-------­
per from imported 
pyrites).......... 117, 151, 795 147, 805, 407 !170, 962, 324 161, 263, 043 185,227, 331 231,270, G22 
Lake Superior.-The high price of copper during 1888 and the general 
belief among producers in its continuance led to tl1e re-opening of a 
number of the old mines on Lake Superior. The Allouez, which sus-
pended operations in 1887, resumed in November, 1888. The Peninsula., 
which did considerable work in 1883 and 1884, after heavy outlays on 
modern equipment, began un watering in June, and was ready for under-
ground work in August. Active work was done on tl1e National, and 
the Centennial was reorganized preparatory to resumption early in 1889. 
Tile Wolverine was leased late in 1888 to Mr. N. F. Leopold, of Chicago. 
In tlle Kearsarge stoping began in August. 
The Calumet and Hecla suffered during 1888 from the fire in its mine, 
and was forced to draw heavily upon its reserves iu the Black Hills 
territory in order to keep up its product. 
The annual report of the Tamarack for the year ending June 30, 1888, 
showed a product of 13,607,224 pounds of mineral, which at 76.36 
per cent. gave 10,390,476 pounds of ingot, for which was realized 
$1,448,943.88, or au average of 13.95 cents per pound. The total run" 
ning expenses were $597,239.07, equal to 5.75 cents a pound. During 
the year $150,985.95 were expended on mine plant and $120,000 were 
paid out in dividends. The second shaft of the company, which will 
strike the lode at a depth of about 2,500 feet, is being sunk at the rate 
of 85 feet a month, so tllat it would enter the productive ground during 
the summer. The yield of the rock stamped was 3.60 per cent. Of 
152,355 tons of rock sent to the rock-house, 144,412 tons went to the mill, 
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11,203 tous thereof being crushed in tlJe Osceola mill at a cost of 55.15 
cents, wlJile at the Tamarack it was 53.06 cents. The third head was 
started late in tlJe fiscal year, the average duty of tbe stamps during 
the last t.wo months of the year being over 230 tons in twenty-four 
hours. 
The Quincy made its greatest product in 1888, yielding 7,141,570 
pouncls of mineral from 117,514 tons of stamp-rock treated and 621,375 
pounds of masses, from which 6,367,809 pounds of refined copper were 
obtained. This sold for $1,014,315.38, or 15.93 cents per pound. The 
running expenses, exclusive of building and construction account, W('re 
$467,427.23. Including that account, the cost was $500,860.24, or 7.86 
cents per pound. The management has charged in addition $67,117.37 
for the Quincy and Torch Lake railroad and $75,000 for machinery 
contracted for. This left the earnings of the year $386,256.66. Adding 
a balance of $536,509.75~ the dividends paid during the year aggregated 
$360,000, leaving a balance of assets of $562,766.41, from which divi-
dends aggregating $200,000 were paid. The principal event during 
1888 was the decision to build a stamp mill at Torch Lake, and the 
Quincy and Torch Lake railroad to connect mill and mine. Two steam 
stamp mills have been contracted for, with a capacity of crushing 250 
tons of rock per twenty-four hours each, with 56 iron jigs, an 8,000,000 
high-duty pumping engine, a 14 by 36 inch Corliss engine, and ~ix 6 by 
16 foot return tubular boilers. 
The Franklin suffered from a further reduction. in the percentage of 
copper in the rock hoisted, declining as it did to 1 per cent., against 1.12 
per cent. in 1887 and 1.21 per cel!t. in 1886. Although a greater 
quantity was hoisted (181,451 tons in 1888 as compared with 173,874 
tons in 1887), the product of copper was smaller, though 143,347 tons 
were stamped against 137,137 during the previous year. The cost was 
slightly increased from $1.87 to $1.89 per ton of rock hoisted. The 
treasurer's statement shows receipts aggregating $554,738.24, including 
3,655,751 pounds of copper, sold at 15.0754 cents per pound, while the 
expenditures were $406,583.02, leaving a profit of $148,155.22, the divi-
denc.ls declared during the.-:yl'ar aggregating $120,000, with a surplus at 
the end of the year of $289,332.34, out of which a dividend of $80,000 
was declared. The superintendent reports that in the lower levels, in 
the vicinity of shaft No. 5, a large amount of ground is opened which 
will yield as much copper per fathom as any ground in any part of the 
property during the last ten years. During the latter part of 1888 
diamond-drill explorations, followed by drifting from the lower levels, 
have opened up very promising developments on a 20-foot amygdaloid 
ll·ing 47 feet east of the main lode. 
66 MINERAL RESOURCES. 
Cost bas been reduced at the Atlantic mine in spite of an 
in the wages paid to the workmen, as the following comparison shows: 
Cost of coppe1· at the Atlantic rnine p~· to11 of rock treated. 
--~-~ - ----~----------------~----~--~----~----. 
1---------- -I-te_m___,s_o_r_co_s_t. ____ _,.. ___ -1_1_8-85_. r 1886J 1887. I 1888. 
Mining. selecting, breaking, antl all surface expenses, Gentl. I Oents. I Gents. Gents. 
including taxes . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78. 62 I 80. 88 87. 23 83 73 
1 Transportation to mill . .. . .. . . . . . . . .... .. . .. . . . . . . . . . . . 4. 80 : 3. 48 I 3. 8U . 3. 47 ! 
I 
St.amping and separating . . . . . . . . . . . . . • . • . • . . . . . . . . . . . . 30. 36 ' 26.53 27. 31 : 26. 89 
Freight, smelting, marketing, and New York expenst·s . 25.45 21. 25 23.07 21.42 • 
'rotal working expenses . . . ..............•.•...•. 139:23 135.14;w:41,· 135.51 
Total expenchtures . . • . . . . . • . . . • • • • • . . . . . . . . . . . . . . 143. 60 138. 01 145. 22 142. 82 
I Net profit ...•....••••.•...• . .................•... ·I 22.05115. 29130.531 54.36 Yield of copper, per cent . . . . . . . . . . . . . . . . . . . . . . . . . 0. 743 o. 709 0. 712 o. 667 
---------------------------- -- -- ----
The falling off in the grade of the rock, notably during the last six 
months of the year, led to higher cost of refined copper. The quantity 
of rock stamped was again increased, being 298,055 tons in1888, agaiust 
255,750 tons iu 1887 aull 247,035 tons iu 1886. The mine produced 
5,383,910 pounds of "mineral," equal to 3,974,972 pounds of ingot 
agaiwn 3,G41,8G5 pounds in 1887, the average price realized being 14.78 
cents. 'rhe total income was $5!)3,:.!82.60; the costR were $403,887.53, 
showing a mining profit of $189,395.07. Additions to plant, purchases 
of real estate, and explorations called for $31,796.40, leaving a net gain 
of $157,598.67, out of which a dividend of $60,000 was paid during the 
year, leaving a surplus at the close of $382,564:.80, from which a divi-
dend of $80,000 was paid. 
Owing to a falling off in the quality of the rock, from August to De-
cember, coupled with the usual phenomenon in leaner ground, of a uar·-
rowing of the lode, the results at the Osceola were not as favorable. 
'fhe quantity of refiued copper per ton of rock stamped fell from 24.68 
pounds in 1887 to 22.59 pounds in 1888. In DeeemlJer, however, the 
yield recovered to 27.1:.! pounds, and the January retr~rns were as satis-
factory. The cost was increased iu spite of the fact that larger quan-
tities were handled, the mining cost rising from $1.74 per ton of rock 
hoisted t.o $1.95, and the cost per ton of rock stamped rose from $2.05 
iu 1887 to $2.21 in 18S8. The total quantity of stuff passed through 
the rock-houses was 207,292 tons, of which 24,256 tons were discarded, 
or 11.7 per cent., against 15.1 per cent. in 1887. The mill stamped 
183,036 tons of Osceola rock, aml besides crushed 9,978 tons for the Tam-
arack and 19,425 tons for the Kearsarge mine, the cost for the whole being 
37.9 cents per ton against 35.05 cents per ton in 1887. Still, owing to the 
high price realized through the contract with the Societe des l\-Ietaux, the 
profit per pound was considerably larger. In 1887 tile mining cost was 
8.31 cents, the cost of smelting, freight, and marketing was 1.57, mak-
ing a total co.st. of 9.88 cents. Since in 1887 the average price obtained 
was 11.86 cents, the vrofit was 1.98 cents per pound of ingot. In 1888 
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the cost at mine was 9.78 cents, tbe other expenses added 1.83 cents, 
making a total of 11.61 cents. Deducting this from the average price 
(15.03 cents) the IH'ofit was 3.42 cents per vound. The total income dur-
ing 1888 was $621,950.31, while the costs were $479,873.42, showing a 
mining profit of $142,076.89. There was expended for mine plant 
$~2,907.89, the principal item being a new compoqnd 16-drill compressor, 
and $150,000 was paid out in dividends, reducing the balance of assets 
from $~3:1,516.15 to $~04,685.15. Since 1874 tlw Osceola has paid divi· 
dends aggregating $1, 17~/)00 on a capital stock of $1,250,000. 
The production of the Central mine fell oft' principally on account of 
a lesser quantity of masses attained, this miue being the leading and 
practically the only representative of the once famous mass mines. Out 
of a total production of ''mineral" of 2,284,7!)5 t.~mnds, 1,26U,l50 
pounds were "stamp" copper, 351,010 "barrel" copper, and 667,635 
pounds masses, the ingot yield at 79.53 per cent. being 1, "l17,023 pounds 
refined copper. The gross income was $274,202.68, the costs being 
$196,605.55. Deducting a fnrther small sum for purchase of property, 
a profit of $74,017.60 was realized, of which $70,000 was paid out in 
dividends. 
The Kearsarge mine is one of the new properties adued to the list of 
Lake Superior producers during 1888, the first rock being sent iu 
August to the Osceola mill, where it is crushed for 50 cents a ton. From 
24,250 tons stamped the yield bas been 823,385 pounds, or 1.2 per cent. 
The work is carried on in the eastern of two parallel amygdaloid lodes, 
one shaft having been sunk to a depth of 790 feet, the best ground hav-
ing been developed thus far in the upper levels. TLw product, 829,185 
pounds of refined copper, yielde<l $137,609.7 J., or 16.59 cents per pound, 
tbe company not having any contract with the syndicate. The ruuniug-
expenses were $83,134.03, or 10.02 cents, leaving a mining profit of 
$54,4G5.68. There was, however, expended for mine plarnt $18,173.7H. 
Up to January 1 the total expenses, including $474,000 for real estate, 
were $701,886.13, while tile receipts were $796,126.23, including $650,000 
on 50,000 shares, $13 paid in per share. 
Work on the Allouez was resumed during 1888. It was found neces-
sary to thoroughly repair and renew the surface plant and underground 
workings, at an aggregate cost of $86,104.39 for repairs and $22,755.85 
fOr new machinery. The mine again became a producer in ~o,Tem.ber, 
·yielding 314,198 pounds of copper, sold for $43,092.57, at a cost of 
$45,782.94. The company· levied an assessment of $79,674, and called 
for additional funds early in 1889. 
Montana.-Work was pnslled with great vigor in the State during 
1888, no additiorts being made to the ranks of the producers. The An-
aconda, the l3il'gest copper mine in the countr;y, operates two separate 
plants, the '~upper" and the "lower" works. The former treats ores 
from the Anaconda and Saint Lawrence mines only. The lower works 
treat the free mL~_·.Jg ores from the surface of the Chambers syndicate 
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group of mines in two steam-stamp batteries, pans, and settlers. Early 
in1889 the 60-s tamp mill was replaced by the steam stamps in question. 
In addition thereto the works are equipped for concentrating and smelt-
ing the copper oreg" from the Chambers syndicate mines. The matte 
produced contains in the neighborhood of 30 to 35 ounces of silver and 
about $5 in gold. This is on the border line between pay and no pay 
for the precious metal, and by the addition of a few ounces of silver to 
the charge the whole conteuts is realized upon. The company when 
running this part of the plant is in the market for all classes of" dry" 
silver ore, and is in a position to smelt at a very low rate. Two blast-
furnaces have been constructed to be used ultimately on lead ores, but 
a short time during the close of 1888 they were employed in working 
copper ore. In 1889 the smelter-building at the lower works was 
destroyed by fire, but a contract was entered into for the building of 
new works, of iron, to be completed in ninety days from May 1. The 
Brueckner roasting furnaces and the reverberatory smelting furnaces in 
the building were not injured by the fire. It is estimated that when 
running, both works together are capable of handling 5,000 tons of ore 
per day . 
.Arizona.-No events of any consequence have affected the position 
as producers of the leading, long established copper districts of the 
Territory. Generally speaking, costs were higher, through the advance 
in freights on coke and copper which followed the rise in the metal. The 
Copper Queen and the Holbrook and Cave in the Bisbee district, the 
Arizona Copper Company, and the Detroit in tlle Clifton district ran to 
full capacity, all of them having sold their product to the syndicate. Tlle 
Bisbee district is now accessible by rail through the completion of the 
Arizona and Southeastern railroad. 
At Globe the Old Dominion ran during 1888 with one furnace. In 
Marcil, 1889, ~second was started, but the high river and bad roads 
prevented tlle transportation of coke and copper, and for a while smelt-
ing was stopped entirely. Subsequently contracts for wood and timber 
were canceled, so that a restriction of production has followed the col-
lapse of the syndicate. The high price of coke, $48 per ton at the fur-
nace, and the heavy cost of transportation militate against the district. 
To some extent the high grade of the ores compensates for these disad-
vantages. It is estimated that the cost of producing 98~ per cent. 
black copper is slightly below 5 cents a pound, and that 3 cents a pound 
will CO\Ter the cost of laying down the refine(lmetal sold at the sea-board. 
A number of efforts were made, unsuccessfully, during 1888 to revive 
the Buffalo and the Long Island groups of mines which were prounct-
ive in the early history of the district. 
The most important accession to the list of active mines in Arizona 
was the United Verde, leased by Mr. W. A. Clark, and largely inter-
ested in Butte, Montana. Copper production began in March, 1888, 
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and was carried on during the summer at the rate of about 600,000. 
pounds per month, the quantity which its contract with the syndicate 
limited it to. Work was, however, interfered with during the winter 
months by the bad condition of the roads. At Copper Basin consider-
able work was done during 1888, but no copper was made. The ore is 
highly siliceous so that it can not be smelted alone. In April, 1889, 
two car loads of ore were reeeived from a new mine in Mohave comtty, 
the plan being to test the question whether it will pay to transport it to 
Copper Rasin. ~rhe future of the district would appear to depend upon 
utilizing the auriferous pyrites known to exist in considC"rable quantity 
within reasouable distance of the Copper Basin district, and by com-
bined treatment, work both classes of ore, the extraction of which singly 
is impossible under local conditions. The Yuma Copper Company, of 
Saint Louis, opened out mines in the Harcuv r mountains, and began 
the construction of furnaces. An effort was also made to revive the 
old Caledonia mine, south of Picacho. 
New ]J1exico.-During 1888 a number of efforts were made to revive 
some of the copper mines of New Mexico, but only in one prominent 
case, that of the San Pedro, was much accomplished. Some copper was 
also smelted at the Flagler reduction works. 
Utah.-The leading copper producer in Utah is the Comet mine near 
Frisco, which is controlled by French capital. A smelting plant has 
been built at Frisco for the treatment of its ore. 
Oalifornia.-Several mines were re-opened during 1888, among them 
being the Union and the Napoleon at Copperopolis, in Calaveras county, 
the Newton in Amador county, and the Buchanan in Fresno county. 
From the Union about 4,000 tons of 16 per cent. ore were shipped 
around Cape Horn. Some copper cement was also produced from old 
dumps at Spenceville, Nevada county. 
Wyoming.-Wyoming produced some copper during 1888, a mine 
and plant which had been idle some time having been started again 
under a lease by the Mathesons, of London. 
I 
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IMPORTS. 
'flle imports of fine copper contained in ores, and of regulus and 
black copper, and of ingot copper, old copper, plates not rolled, rolled 
plates, slwathing· metal, and manufactures not otherwise specified, and 
of brass, are given in the following tables: 
Fine copper contained in M'ell, and regulu,s and black copper i'rnported and entered for 
consumption in tlte United States, 1867 to 1888, inclusit,e. 
,------
Fine copper contained 
in ores. 
Regulus and black 
copper. (a) 1 Calendar years ending Decem-
ber 31, from 1886 to 1888; previous years end .June 30. l-----:-----l----...,...-----1 
Quantity. Value. Quantity. Value. 
Total 
value. 
---- 1 ------
Pounds. 
1867 ..•.••.•••.•.•••.•.•••••. -- ...... ····•· 
1868 . - - . . - - • - - . - - . . - - ..• - ...• - . 3. 496, 994 
1869 . . . • . . • . .. . • . . . . . • . . • . . . • • . 24, 960, 604 I 
1870 . - . . . --. -- .. - ... - .. - . -.--. 1, 936, 875 
187L .............•...•.......•. 411,315 
1872 . - ......... . .. --. --- .. ---- . 581, 878 
187:! .. - . . . .... - . --- . - . - - ..• ---. 702, 086 
1874 ............. . ....... ····•· 606,266 
1875 . .... . .... .•..••.......... . 1,337,104 
1876 .. --- . - .... -- . -. --- .• - .. --. 538, 9i2 
1877 . .. -- . . ----- ....... ---.. -. 76, 637 
1878 . -.---.-- ...•. - •.• - • . . ---- 87, 039 
1879 ········•·············•··•· 51,959 
1880 .. - ........ -- .•. ----- . . . . . . 1, 165, 283 
1881 ....... ---- . - ... --- ... -.... 1, 077, 217 
1882 . ..... - .. ----- .. -- .. --..... 1, 473, 109 
18Ra . . • . • . . . . . • • . • • . • • • . . . . . . . . 1, 115, 386 
188! .......•..........••..•••.. 2,204,070 
1885 .. - ....... - . - ..• --- •. ---- . 3, 665, 739 
1886 . ----- .. - ... -.-.- ..• -- .. - -. 4, 530, 400 
1887 ·········· ····••••••······ :1,886,192 
1888 . ...... . ...•.•.•.••...••••. 4,850,812 
$936,271 
197,203 
448,487 
134,736 
42,453 
69,017 
80, 132 
70,633 
161, 903 
tiS, !>22 
9, 756 
11,785 
6,199 
173,712 
1~. 477 
147,416 
113,349 
219,957 
343,793 
341, 558 
194,785 
381,477 
Pounds. 
· · · · · · · · 499 · · · · · · · $6o · 
4, 247 1, 083 
1, 444, 239 279, 631 
28, 880 5, 397 
12, 518 2, 076 
8, 584 1, 613 
1, 874 260 
2, 201, 394 
402,640 
224,052 
2, 036 
285,322 
1, 960 
27,650 
4, 971 
337, 163 
51, 633 
30,013 
204 
20, 807 
9~ 
1, 366 
324 I 
a Not enumerated until1871. 
$936,271 
197,203 
448,487 
134,736 
42,513 
70, 100 
359,763 
76, 030 
163,979 
'10, 535 
10, OJ6 
11,785 
6 '199 
510:875 
176,110 
177,429 
113,349 
220,161 
364,600 
341,656 
196, 151 
381,801 
Copper imported and entered j01· consumption in the United States, 1tl67 to 1888, inolusi?,e. 
-
Calendar I . 
years enu· . Old taken from bot-
ing Decem· Bars, m_gots, and I Old, fit only for to ins of A.rueJ ican Plates not rolled. 
ller 31, pigs. remanufacture. ships abroad. (a) 
from 1886 
to 1888; 
previous 
years end 
'.June 30. Quantity. Value. Quantity. Value. Quantity. Value. Quantity. Value. 
- - --- - ----- ---- ---
Pounds. Pounds. Pounds. Pounds. 
1867 ...... 1, 635,953 $287,831 569,732 $81,930 .. .. ... ... . ~ ...... -.... ............ .. ................ ....... 
1868 ...... 61, 391 6, 935 318, 705 4~, 652 .............. ............ . ......... . . ......... . ..... 
1869 .•.••. 13,212 2,143 290,780 34,820 . .................. ............. ................... ....... 
1870 ...... 5,157 418 255, 3R6 31,931 . .................. . ............ ............ .. 
1871. ....• 3, 316 491 369,634 45, 6i2 . ................... ............. 430 $129 
1872 ...... 2, 638, 589 578,695 1, H4, 142 178. 536 ........................ ................ 148,192 33,770 
1873.----. 9, 697, 608 1, 984, 122 I, 413, 0!0 255, 711 32,307 $4,913 550,431 97,888 
187-! 713,935 134, :!26 733, 326 137, 087 9, 500 930 . .................. ............. 
1R75 ...... 58,475 10,741 396,320 55,564 11,636 1,124 8 4 
1876 ...••. 5, 281 788 239,987 35, 545 10,304 1, 981 5,467 600 
1877 230 30 219,443 28,608 41,482 5,136 .................. . .............. 
1878 ....•. 1 1 198,749 25,585 ....................... 6, OOi . ................. ............. 
1879 ....•. 2, 515 35'2 112,642 11,997 11,000 1,107 27,074 4,496 
1880 ...... 1, 242, 103 206,121 695,255 91,234 ..................... . .. ......... . 120 
:::}I 1881.. .... 219,802 (16, 168 541,074 63,383 14,680 1, 504 20 188:! ..••.. 6, 200 836 508, 901 59,629 16,075 1, 629 1883 .•.••. 330,495 36, 166 9, 415 666 
1884 .•••.. (b)542 107 149,701 12, 099 ...................... 554 .. ............. 
1885 ...... 914 172 81,312 6, 658 1,160 .................... . ..................... .............. 
I 
1886 . ..•.. 276 37 37, 149 2, 407 ........................ 58! . ................. . .............. 
1887 ...... 212 22 39,957 2, 374 ..................... 129 .. ............... ............... 
1888 ...... 1, 787 299 37,620 2, 535 ...................... .............. ....................... ............ 
aN ot enumerated untill873. b Includes " plates not rolled" since 1884. 
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Gopper impm·ted and entered for consumption in the United States, 1867 to 1888-Con-
tinued. 
Calendar years Plates rolled, sheets, 
ending December pipes, etc. 
31, from 1886 to 
1888; previous 
years end June 30. 
Quantity. Value. 
Pounds. 
1R67 ..••••..•..•.. ....................... $1,101 
1868 .............. ....................... 1 
1869 .............. ....................... 39 
1870 .............. ........................... 2, 039 
1871 ....•......... ....................... 7.487 
1872 ...••..••..••. ........................ 18; 895 
1873 ...•.•..•..••. ...................... 4, 514 
1874 ...••...•..••. ...................... 27 
1875 .•.••..••..••. ........................ 617 
1876 .............. ......................... 326 
1877 .............. ...................... 203 
1878 ............. .................... 1, 201 
1879 .............. ...................... 786 
1880 .•••••.••..... 
··--···----
4,134 
1881 ....••.•...... ..................... 82 
1882 .............. 5,855 1,551 
1883 .............. 2, 842 !t79 
1884 .............. 6, 529 2, 330 
1885 .............. 470 120 
1886 ................... 3, 770 339 
1887 .............. 37,925 5,493 
1888 .............. 5, 208 737 
I Manufact-Sheathing metal, in ures not 
part copper. (a) ; othel'wise 
specified. Total value. 
Quantity. Value. Value. 
Pounds. 
220,889 $37,717 $Hi, !l86 $42oi, 565 
101, 488 18,852 21, 4!)2 8!l, !l32 
43, 66!1 6, 592 43,212 Htl, 806 
. ........................ ................... 485, 220 519, 608 
. ..................... 
--·-----··· 
668, 89! 72~ 673 
. ...................... ................... 1, 007, 744 1, 817,910 
. ..................... 869,281 3, 216,429 
282,406 50,174 125, 708 448,252 
136, 055 23,650 35,572 127, 272 
18,014 2,903 29,806 71, 949 
110 22 41,762 75,761 
647 55 35,473 68, :n8 
300 20 ;!!), 277 58,035 
6, 044 6!13 130, 329 4'l2, 522 
39,520 4, 66!) 28t, 509 390, 318 
. ............... 
---·-·-----
77. 727 141, 372 
6, 791 1, 047 40,343 78, 601 
19, 637 926 55,274 71,290 
86,619 9, 894 61,023 79,027 
21,573 1, 917 31,871 34,127 
18,189 1, 067 37,289 44,649 
23,622 2,696 14, 56"'7 18,000 
a Does not include copper sheathing in 1867, 1868, and 1869. 
BraBs imported and entered for consumption in the United States, 1867 to 1888, inclusive .. 
. 
Calendar years Old, fit only for re- Not other-Bars and pigs. wise pro· 
ending December manufacture. vided for. 31, from 1886 to Total value. 
1888; previous 
I 
-----
year:> end J uue :lO. Quantity. Value. Quantity. Value. Value. 
-· ---
Pounds. Pounds. 
1867 .............. .................. $3,099 .. ...................... $26,468 $170,873 $200,440 
1868 .............. 31,104 2, 671 120,913 11, 6!)9 181,114 1!>4, 884 
1869 .............. 33, 17!) 2,457 131, 640 10, 838 198,310 211,605 
1870 ..•..•.••..•.. 54, 108 3, 791 !)8, 8 5 6, 918 49,845 60,554 
1871. ............ 28,453 2, 803 438,085 37,922 13, 659 54,384 
1872 .••......•.•.. 17, 963 1, 664 829,964 73,098 23,738 98 500 
1873 .............. 56,656 7,147 699,478 71,494 114,767 193,408 
1874 ....•.•..••.•. 253 19 682, 151 64,848 350,266 415, 133 
1875 .............. 370,273 38, 867 124,285 12,786 273,873 325,526 
1876 .............. ..................... ............... 618,191 54,771 232,870 287,641 
1877 .............. ....................... .................. 689,633 59,402 207,642 267,044 
1878 .............. .................... 
..... <;I 713,171 57,551 205,209 262,760 1879 .............. 950 485,354 32,278 232,030 264,357 
1880 .............. .................... 958,590 75,093 339, 131 414,224 
1881. ............. 85, 370 ll, 202 1, 615,402 151, 5.U 331,506 494,249 
1882 .•••••..•..•• 30,769 3, 768 2, 954, 148 263,891 400.477 667,536 
1883 .............. 6, 380 559 ' 1, 015, 345 84,786 485,321 570,666 
1884 .............. 1, 611 445 508,923 40,766 429,224 470,435 1.,. .............. 2, 305 532 166, 317 15, 717 400, 175 416,424• 
1886 .............. 6, 705 295 143, 121 30, 517 374,364 405,176 
1887 .............. - 2, 332 562 189, 157 30, 158 331, 800 362,520 
1888 .••..••....••• ...................... 257,748 40,373 156, 738 197,111 
I 
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EXPORTS. 
In a very brief time the United States, with its exuberant production, 
l1as become one of the largest contributors to the supply of the world. 
The following tables show the quantities of copper, copper ore (includ-
ing matte) and manufactured copper exported for a series of fiscal 
rears. 
Y alue of copper, brass, and manufactured copper exported front the United States, 1 nh 'v 
1863, inclusive. 
Fiscal years ending September I Fiscal yearr~ ending :September 
30 until 1842, and June 30 Value. 30 until 1842, and June 30 
since. • since. 
1791..... •• . •• • • • • •• • • • . • • . . • • . $493 , 1833 ...••...•...•..••...••..•.. 
. 1803 . •• • • • . •• • •• •••• •• . •• • • . . . . 6, 233 1 18:!4 .•••••..•...•••••.•.•••.••. 
:804 ...•••..•••••••••••••• ·. . . . . 8, 654 1835 ....•....•..••.•••••••..... 
1805 . • . . . • . • • • • • • • • • . • . . . . . . . . . 12, 977 1836 ....•..•••...•••..•••••.•.. 
1806 . • • • • • . • • • • • • . . . . . . . . . . . . • . 25, 340 1 1837 .....•.••••.••••••••••••••• 
1807 . . . . . • • • • • •• . • • • . . . . . . . . • . . 12, 742 ; 1838 ..••..•..•..•••••.••.•••••. 
1808 ·•·•••. .••••• ...•.•..•.. .. . 4, 031 1 1839 .•......•...•••...... ··•·•· 
1809 . . . • • • . . • . . • . . • • • • . . . • . . . . . 3, 095 1840 .....•...•..•.•••.•.....•.. 
1810 . . . . • • . •••• •• . •• • •• . . . . . • • . 17, 426 ll:j4l ..••....••..••••..••.•••••• 
1811 . . . . . . .. . . . . •••• •. . • . . . • •. . 9, 282 1842 ........... -....••••••..... 
~~~i: :::::::::::::::::::::::::: ...... ~~~~~- ~ }~!! ~~~~~- ~~~~~-s!_: ::::::::::: 
1814 .•••••.•..•..••..•••••.••...•.•••.•... -! 1845 ...••...•••....•.•••....••• 
l~~~ :::::: ::::::::::::::::::::: 16, ~~g I ~~!~ .- :::::::::.:: ·.::::::::::::: 
~~}~ ::::::::::::::::::::::::::: a~;~~~ I' ~~g ::::::::::::::::::::::::::: 
1819 . . •• • . . . •• • • • • •• • • • . • . . • • • . . 12, 721 : 1850 ..••...•••••••••.•••••••••. 
1820. •• • . . . . • . . . • . • . •• • • • .••••. 18, 547 1851 ......•.••••••••••••..••••. 
1821 . • • • • • . . . • • . • . • • • • • • • • • . . • . 26, 69t 1852 ..••..••••••••••••••••••••. 
1822 . • • • • • . . . • • • • • • • • • • . • • . . • • . 36, 974 1853 - ....••••••.•••••.•••.•.... 
1823 - . . . . • . . • • • • • • • • • • • . • . . . • • . 16, 768 1854 ...•..•......•..•.•••••.•.. 
1824 . . . • . . . . . . . . • • • • • • • . • • . . . . . 26, 981 1855 -.•.. -..•..........••...•• 
1825 • . • . . . . • • • . • • . . . • . • . .•• • •. 30, 472 1856 ..•.••.••••.....••...•.•••. 
1826 ..•....•..•••••.•••..•.... - 60, 083 1 1857 ........••.•...••••.••. " ••. 
1827 .......................... - 52, 341 18!\8 .•••.•..•••••..••••.....••. 
1828 . . . . . • . • . • . • • • • • . . . . . . . . • . . 60, 452 1859 .•...•..•••.•••••••.••..••. 
1829 . . • . . • . • . . . • . . . • • • . • . • • • • . 129, 647 1860 . . . . • • . . • . . • • . • • • • • • •..•.. 
1830 . . . . • . . . . . . . • • . . . . • . . . • • • • . 36, 601 1R61 .•......•••••••••••.•..... . 
~~:~ ::::::::::::::::::::::::::: ~ 1g~: ~~~ I ~~: ::::::::::::::::::::::::::: 
Value. 
$203, 1!80 
198,273 
69,791 
72,991 
91,724 
81,363 
81.334 
86,954 
72,932 
97,021 
79,234 
91,446 
94,736 
62,088 
64,980 
61,4tl8 
66,203 
105,060 
91,871 
103,039 
108,205 
91,984 
690,766 
534,846 
607,054 
1, 985,223 
1, 048,246 
1, 664, 122 
2, 375,029 
1, 0914,546 
1, 026,038 
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Copper and copper ore of domestic production exported front the United States, 1864 to 1888 
inclusive. 
I Cwts. are long hundred-weights of 112 pounds.l 
Calendar years Ore. Pig•, ba,, aboots, and I Mannfae~ I 
ending Decem- old. ured. 
ber 31, from Total 
1886 to 1888; value. 
previous years 
end June 30. Quantity. Value. Quantity. Value. Value. 
Owts. Pounds. 
1864 .••..•••••• 109,581 $181,298 102,831 $43,229 $208,043 $432,570 
1865 .••..• 225, 197 553,124 1, 572,382 709,106 282,640 1, 544,870 
1866 ..••••••••. 215, 080 792,450 123,444 33,553 no, 208 936,211 
1867 ..•••••.••. 87,731 317, 791 (a)4, 637, 867 303,048 171, 062 791,901 
1868 .••••••.••. 92,6121 442,921 1,350, 896 327,287 152,201 922,409 
1869 ........ - .. 121,418 2:l7,424 1,1:34,360 233,932 121, 342 592,698 
1870 ........... (a)l9, 198 537, 50.'i 2, 214,658 385,815 118,926 1, 042,246 
1871.. ......... (a)~~:~~~ I 727, 213 581, ti50 133, 020 55,198 915,431 1872 ........... 101, 752 267,868 64.814 121, 139 287,735 
1873 ......... -. 45,252 170, 365 H8,958
1 
10,423 78,288 259, 076 
1874 ........... 13,326 110,450 503,160 123,457 2:l3, 301 467,208 
1d75 ... .... .... (a)51,305 7:!9, 578 5, 123, 47\l 1, 042, 536 43, 152 1, 815, 266 
1<"'76 .•••••..••. 15, 304 8!, 471 14, 304, 160 3, 098, 395 343,544 3, 526,410 
11ll7 ........... 21,432 109,451 13, 161, ss3 I 2, 11s, 213 195,730 3, 023, 394 
1878 ........... 32,947 169,020 11, 297, 876 2, 102, 455 217,446 2, 488, 921 
1879 ........... 23,070 102,152 17, 200, 739 2, 751, 153 79, !)(I() 2, 9:l3, :!05 
1880 ........... 21, 623 55,763 4, 206,258 667, 242 1:26, 213 849, 21M 
1881. .......... 9, 958 51,499 4, 865,407 786,860 38,036 876,395 
1!<82 ........... 25,936 89,515 3, 340,531 565,295 93,646 748, 456 
1883 ........... 112,923 943,771 8, 221, 363 1, 293, !147 110,286 2, 348, 004 
1884 ........... 386, 140 2, 930,895 17, 044~760 2, 527, 829 137, 135 5, 595,859 
1885 .••••. -- ••. 432,300 4, 739,601 44, 731,858 5, 339,887 107, 536 10, 187. 024 
1886 ........... 417,520 2, 341, 164 19,553,421 1, 9ti8, 772 76,386 4, 386, 322 
1887 ........... 501,280 2, 774,464 12,471,393 1, 247, 92/l 92,064 4, 114,456 
1888 ••••••••••. 794,960 6, 779,294 31,706,527 4, 906,805 211, 141 11,897,240 
a Evidently errors in quantities. 
Value of brass and its ntanujactztres, expoTtecl f)'Otn the U11ited States, 1867 to 1888, in-
clusive. 
Calendar yeas 
ending December Fiscal years end- Value. Fiscal years end-
ing June 30- ing June 30- Value. 31, from 1886 to Value. 1888; previous 
1867 ............ . 
1868 ........... .. 
1869 ••••·••••·••· 1870 ........... .. 
1871 ........... .. 
1872 ............ . 
1873 ........... . 
1874 .......... .. 
$12,864 . 
16,841 1 
40,063 
169, 997 
210, 816 
229,458 
494,575 
503,531 
1875. --.- . -.- •• - --. $1, 000, 629 
1876 .. • • • .. • .. .. • . 256, 974 
1877 .. - .•. -- .• ---.. 327, 817 
1878 ...... ·.. •••••• 589,451 
1879 .. -- .... --..... 200, 871 
1880............... 183,4681 
1881.- ........ -- ... , 216, 057 
yean! end June 30. 
1882 •••••••.. •··••· 
~t:::::::::::::: 
1885 ............. .. 
1886 ............. .. 
1887 ....... - .... - .. 
1888 .............. . 
$322,439 
287,847 
301,014 
538,118 
183,686 
275, 019 
327, 170 
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The following table gives the exports of copper ore, matte, ingot, 
sheets, and manufactures for the calendar years 1886, 1887, and 1888: 
Exp01·ts of copper ore, matte, ingot, sheets, and tnanujactu1·es of coppe1· for the calendar 
yem·s 1886, 18~7, and 1888. 
1886. 1887. 1888. 
Articles. 
I - - -------- I Qu=tity. Value. ~uanHty. l- _value. Quantity. ~- V•lu<•. 
Ore and matte, long tons. . 20, 876 $2,341, 164 25,064 :$2, 774, 464 39, 748 $6,770,294 
Ingots, bars and old, I 
poundd ............ . .. . 19, 50t, 087 1, 960,189 12, 347, 507 1 1,223,260 31,664, 0~6 4, 899,423 
Sheets .......... pounds.. 49, 334 8, 583 123, 886 24, 668 42, 481 7, 382 
All other manufjlctures 
of . . • .. .. .. . .. .. .. • .. .. .. .. • .. .. .. 76, 386 .. .. .. .. . .. 92, 064 . .. .. .. • .. . 2ll, 141 
Total~~--- ....... ===~4;386,322-~=:=14,lli:456- =----~ ~,897, 2:_ 
Unfortunately the copper contents of ore and matte are not gi\'.en. 
Since during the years enumerated only a small quantity of ore was 
shipped, the balance being matte, a rough estimate of tO per cent. for 
the copper contents will be.safely below the average. On this basis 
the exports were about 43,000,000 pounds in 1886 and 40,000,000 pounds 
in 1887, but rose above 76,000,000 pounds in 1888. 
CONSUMPTION. 
As•in former years, this office collected from a large number of con-
sumers statistics giving the quantity of new copper used by them in 
the manufacture of copper and brass in many forms. The following 
establishments have reported: 
Adams & Westlake Company, Chicago, Illinois. 
American Tube Works, Boston, Massachusetts. 
Ansonia Brass & Coppet' Company, Ansonia, Con-
necticut. 
C . .Aultman & Co., Canton, Ohio. 
.Ashcroft Manufacturing Compan-y, Bridgeport, 
Connecticut. 
Baltimore Copper Smelting and ~lling Mill Com-
pany, Baltimore, Maryland. 
Barnett Brass Company, Mansfield, Ohio. 
H. Belfield & Co., Philadelphia, Pennsylvania. 
llest, Fox & Company, Pittsburgh, Pennsylvania. 
The Brass and Iron Works Company, .Fostoria , 
Ohio. 
Bristol Brass and Clock Company, Bristol, Con-
necticut. 
Bridgeport Brass Company, Bridgeport, Connecti-
cut. 
Buckeye Iron and Brass Works, Dayton, Ohio. 
J. I. Case Thresher Machine Company, Racine, 
Wisconsin. 
A. W.Cadman & Co., Pittsburgh, Pennsylvania. 
Carnegie, Phipps & Co., limited, Beaver Falls 
Mills, Beaver Falls, Pennsylvania. 
Cheshire Brass Manufacturing Company, West 
Cheshire, Connecticut. 
Chicago Brass Company, Chicago, lllinois. 
Coe Brass Manufacturing Company, Torrington, 
Connecticut. 
E. & G. Cooper Company, Mount Vernon, Ohin. 
Craighead & Kintz Manufacturing Company, Bal-
lard Vale, Massachusetts . 
Crane Brothers Manufacturing Company, Chicago, 
Illinois. 
Crosby Steam Gauge and Valve Company, Boston, 
Massachusetts. 
Davis, Creswell & Co. Dem·er, Colorado. 
Dayton Manufacturing Company, Dayton, Ohio. 
Detroit Copper and Brass Rolling Mills, Detroit., 
Michigan. 
Douglas & Connan!, Reading, Pennf'lylvaoia. 
Dubuque Brass and Metal Compan.v, Dubuque, 
Iowa. 
Eaton, Cole & Burnham Company, Bridgeport, 
Connecticut. 
Eddy Valve Company, Waterford, New York. 
Eben Folsom & Co., Exeter, New Hampshire. 
Frick Company, Wa.vnesborough, Pt>nns_vlvania. 
Gaar, Scott & Co., Richmond, Indiana. 
Galvin Brass and Iron Works, Detroit, Micl1igan. 
Haines, Jones & Cadbury, Philadelphia, Pennsyl-
vania. . 
Haxtun Steam Heater Works, Kewanee, lllinois, 
Peter Hayden, Newark, New Jersey, 
Charles Ha:triaon & Co., New York. 
Haydenville Manufacturing Company, Hayden-
ville, Massachusetts. 
Har-dwicke & Ware, Buffalo, New York. 
Hendricks Brothers, New York. 
Hinckley Locomotive Works, Boston, Massachu· 
setts. 
Hoffman & Billings Manufacturing Company, 
Milwaukee, Wisconsin. 
Holland & Thompson Manufacturing Company, 
Saint Paul, Minnesota. 
Fred. H. Holton & Co., Boston, Massachusetts. 
C. G. Hussey & Co., PittAburgh, Pennsylvania. 
Jarecki Manufacturing Company, Erie, Pennsyl-
vania. 
W. Kirk up & Son, Cincinnati, Ohio. 
Kinsley & Mahler Company, Peoria, Illinois. 
Lane & Bodley Company, Cincinnati, Ohio. 
Landers, Frary & Clark, New Britain, Connecti· 
cut. 
Lehner, Johnson, Neyer & Co., Chicago, Illinois. 
R. Leitch & Son, Washingt-on, District of Colum-
bia. 
Ludlow Valve Manufacturing Company, Troy, 
New York. 
F. Lunkenheimer, Cincinnati, Ohio. • 
Mayor, Lane & Co., New York. 
Manhattan Brass Company, New York. 
Mansfield & Co., Pittsburgh, Pennsylvania. 
George R. Meneely & Son, Troy, New York. 
McCambridge & Co., Philadelphia, Pennsylvania. 
A. Y. McDonald, Dubuqqe. Iowa. 
John H. McGowen Company, Cincinnati, Ohio. 
T.R.McMann & Brother,New York. 
McNab & Harlin Manufacturing Company, Troy, 
New York. 
Henry McShane & Company, Baltimore, Mary-
Janet 
E. Miller & Co , Meriden, Connecticut. 
J. L. Mott Iron Works, New York. 
T. H. Nagle, Erie, Pennsylvania. 
N. 0. Nelson Manufacturing Company, Saint 
Louis, l;lissouri. 
Ne>.lson & Finkel, New York. 
Bedford Copper Company, New Bedford, 
Connecticut. 
Haven Copper Company, Seymour, Connec-
& Cheeseman Company, Birmingham, 
Brothers & Co., New Haven, Connecticut. 
0!·-" 'rfi•• 'Plhna,nh • .-.• Bronze Smelting Company, limited, 
_PJ:I.iladelphia, Pennsylvania. 
Portsmouth Machine Uompany, Portsmouth, New 
Hampshire. 
Post & Co., Ci,ucinnati, Ohio. 
The William Powell Company, Cinoint.lati, Ohio. 
Providence Steam and Gas Pipe Company, Provi· 
t1ence, Rhode Island. 
Revere Copper Company, Boston, Massachusetts. 
Randolph & Clowes, Waterbury, Connecticut. 
The J. A. Roebling's Sons Company, Trenton, 
New Jersey. 
The Rome Iron Works, Rome, New York. 
M. Rumley & Co., La Porte, Indiana. 
Rundle, Spence & Co., Milwaukee, Wisconsin. 
Russell & Co., Massillon, Ohio. 
Scovill Manufacturing Company, Waterbury, 
Connecticut. 
Seymour Manufacturing Company, Seymour, Con• 
necticnt. 
Shaw, Kendell & 'Co., Toledo, Ohio. 
T. Somerville & Sons, Washington, District of. 
Columbia. 
Springfield Brass Company, Springfield, Ohio. 
E. Stebbins Manufacturing Company, Springfield, 
Massachusetts. 
Stewart & Mattson Manufacturing Company, 
Philadelphia, Pennsylvania. 
Swamscot Machine Company, South Newmarket, 
New Hampshire. 
Tamarack and Osceola Manufacturing Company, 
Boston, MassachusOJtts. 
Taunton Copper Manufacturing Company, Taun-
ton, Massachusetts. 
Thomas & Wentworth Manufacturing Company, 
Milwaukee, Wisconsin. 
Union Foundry and Machine Uompany, PtHs· 
burgh, Pennsylvania. 
Wallace & Sons, Waterbury, Connecticut. 
Walworth Manufacturing Company, Boston Mas-
sachusetts. 
Washburn & Moen Manufacturing Company, 
Worcester, Massachusetts. 
Watf'rbury Brass Company, Waterbury, Connec-
ticut. 
Westinghouse Company, Schenectady, New 
York. 
Wilson & Snyder ManufacturingUompany, Pitts-
burgb,PennsylvaniL 
L. Wolff Manufacturing Company, Chicago, Illi· 
no is. 
R. D. Wood & Co., Philadelphia, Pennsylvania. 
Henry R. Worthington, New York. 
Yale & Towne Manufacturing Uompany, Stam· 
ford, Connecticut. 
The total quantity of new copper melted by these concerns was 
pounds in 1888, against 83,148,058 pounds in 1887. They 
IJWiluu~, however, a few important works which practically began opera-
in 1888, like the Tamarack and Osceola Manufacturing Company 
the Beaver Falls mills of Carnegie, Phipps & Co., formerly the 
n St.eel Company. These and a few others together did much 
filling the gap caused by the decline in consumption at other 
The figures given would indicate a falling off in consumption 
3 per cent. It cannot be claimed that this percentage repre· 
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sents more than an approximation to the true decline, because the num-
ber of returns is not large enough. It does, however, indicate that the 
consumption of copper did not fall oft' so heavily as is generally supposed 
and as the experience of some consumers themselves would appear to 
indicate. One reason, already alluded to, is the fact that new works 
participated in the trade, so that the business of some of the older firms 
was eut into-an effect which would uaturc.tlly be ascribed by them ratller 
to the decline in the consumption as the result of high prices qf the raw 
material than to successful competition on the part of newcomers. Tile 
ouly deduction which can fairly be drawn from the .data collected is 
that the decline in the consumption \Yas by no means so great as is 
generally believed. It is probable, however, that if their aggregate 
were known the purchases of consumers would show a larger falling· off'. 
In other words, the stocks of raw material, partly manufactured goods, 
scrap and finished articles in the hands of rnanufactnrerR, aud the stock 
in the possession of branch establishments, jobbers, ami the retail trade, 
were probably much smaller at the close of 1888 tllan they were at the 
opening of the year. Sellers of the metal, therefore, too, would be likely 
to considerably overrate the decline in the consumption, judging from 
tho facts in their possession concerning the quantity of metal marketL·d. 
In reality the most important effect of high prices on the consump-
tion of copper during 1888 was to check the rapid increase which had 
developed in pre\'ious years as the combined result of a period of low 
values and the rapid development of the demand for copper wire for 
electrical purposes. \Vith the exception of eleven of the firms enumer-
ated in the list given, the returns for consumption in 1886 are avail-
able. They show that the consumption rose from 74,283,362 pounds in 
1886 to 81,193,939 pounds in 1887, and declined again to 77,715,229 
pounds in 1R88. From 1886 to 1887 consumption had increased by 9.3 
per cent. This development was stopped by the high prices, and in-
stead a notable decline fo1lowed. 
THE COPPER MARKETS. 
The fo]jpwing table summarizes the highest and lowest prices obtained 
for Lake copper mon:thly in the New York markee'from 1860 to 1888, 
both inclusive: 
High68t and loweBt prioeB of Lake Superior ingot copper, by monthB, from 1860 w 1888. 
[Centa per pound.] 
1 
__ J_a_nu~a_cy __ . _ 1_F_e_b~nm--ry_._ 1 __ M __ a~rc_h_. _I;---A~pril_. ___ I ___ M~a-y_. __ 1 ___ J~un~e----l ~ I ~ ] i Years. 
1- ----1 - ---------------- ---- --
1860 .•••.... 
1861. --·. ·- . 
1862 .•••.•• . 
1863 . ••. . ... 
1S64 ..•.. • •. 
1S65 .••...•. 
1S66 ..•...•. 
1S67 ..•..... 
1868 . ....••. 
1S69 ....... . 
1S70 . ...... . 
1871. .•.. --· 
1872 . .•..••. 
1873 ·-····· 1EI74 .•..••. 
ltl7b .••• . ... 
1876 ........ . 
1S77 ....... . 
187S ....... . 
1S79 .•....• . 
1S80 ....... . 
lSSL .•. -. 
18S2 .....• . 
1883 ...... . 
1884 .••..••. 
1885 
1886 . ..... . 
1S87 ······ -
1S88 .•....•. 
24 
20 
28 
35 
U! 
50! 
42 
29! 
23i 
26! 
22 
221 
28! 
35 
25 
23! 
231 
19! 
17& 
16 
25 
19i 
20i 
18h 
15 
lit 
111 
12 
17y\ 
23! 24 
19 19! 
27 2S 
31 37 
39 42 
46 46 
38 3S 
27 27! 
2li 24 
231 27 
21k 21! 
22 22i 
27§ 28i 
32! 35 
24! 25 
21 ! 22! ' 
23 22! 
19 20! 
17! 17t I 
15! 15! I ~u I ~i~ :· 1S 17i 
14i 15 
23! 
19 
25 
35 
411-
44 
35! 
27i 
22i 
26 
20-l 
21{ 
281-
34 
24§ 
21! 
22~ 
19~ 
17k 
15l 
24 
19ft' 
19 
17! 
14i 
to* 
lli 
10! 
16 
23l 
191 
25 
37 
:~ 
35! 
27i 
24 
261 
201 
22 
30i 
35 
241 
211 
221-
19! 
17§ 
151 
24 
f9 t 
191-
171 
15 
Ilk 
11! 
lOt 
16Jla 
23 
191 
23 
31 
41i 
34 
29f 
24 
23! 
24 
19 
21i 
28i 
34! 
24. 
21! 
22 
19 
16& 
15! 
22! 
19 
~~ 
14! 
lOi ll i . 
lOi ' 
15~8 
23i 
191 
23 
31 
44 
35 
30 
24l 
~ 
191 
21! 
44 
34! 
25 
21! 
22& 
19! 
17 
16 
a2i 
19 
lSi 
16 
15 
11! 
lit 
101 
16-ih 
23 
19 
21i 
30 
42! 
34 
28! 
23i 
23! 
231 
191 
21! 30t 
33t 24 
2li 
22 
19! 
166 
151 
24. 
18! 
17i 
15! 
14! 
10-(lJ 
lli 
10 
16 
23! 
19! 
21i 
30! 
44 
34 
31 
241 
241-
241 
191 
'll 42 
33! 
25 
23! 
22h 
191 
161 
161 
21 
lSi 
181 
16 
141-
lli 
11! 
10 
16i 
22! 
191-
20! 
30 
43 
30 
29 
24 
24 
23! 
19 
2li 
36 
32 
ru 
21 
19 
161-
16 
18 
181 
18 
151 
14! 
9! 
10 
9!8 
16i"o 
22! 
19 
23 
30f 
49 
30t 
33 
24! 
24 
231 
201 
ili 
31! 
24! 
23 
21 
19i 
16i 
161-lSf 
181 
lSi 
15& 
141-
lli 
101 
10! 
totS 
211 
IS 
20t 
30 
44. 
28! 
31 
24 
23i 
22 
19 
21! 
33 
29i 
241 
l/3 
191-
19 
161 
16j 
17i 
161 
18 
15 
14 
11 
10 
10 
10.\ ,m r ill: 
====~======~====~======~=====! 
1 
___ J_u,ly_. __ 
1
_ A_ug
7
n_s_t._ \ September. October. ·1 November. December. 
Years. i 1 ~ i ~ 1 i ~ .... riJ Q) 
.d 
b.C 
53 : I j i j I : .] 
,_1_860 ____ -__ - _-___ ,_2_1_! 21! 21! 21~ --;;- 211- 22 21 ! 21! 201- 20! 
1S61........ lS 17!' 19 17! 201- 19 201 20 22! 20! 27 
184)2........ 24! 22i 24! 24 27 2!1- 32! 27 32i 30! 31! 
1863........ 32 29 31 29 421- 31 34-f 32! 38! 34! lJ8! 
1864........ 55 49 52! 50 52! 47! 48 47 49 47 50 
1S65 . .•. -... 3()! 2S 32 30! 32! 31! 33 32! 45! 33 45! 
1866. ....... 33! 31 31 30 31i 30! 31 30l aot 26! 29 
1S67 . . . . . . . . 26 24 261- 25! 271- 261 26! 22! 23 22! 23 
1868.- .. -.. 24i 23b 241 24 2l 23! 24 23 24 22i 24i 
ISOO . • . . . . . 221 21& 23k 21i 23 22 221 22 22i 22 22 
1870 ...... :. 20i 20i 21i 20b 21i 20! 21! 21i 23i 21! 221 
1S71.. • . . . • . 221 21 i 23 2'.!i 231 2'2! 2343! 231 241 23! 27 
1872 . ... -... 34 33 35 32t 351 33 l 31! 321 30! 32! 
IS73........ 29 261 27i 27 27 25! 25! 24 24 21 25 
1874 . • . . • • . 241 20 21 19 211 21 22! 21! 23! 221 231 
J875 . ...... . 23 221 23i 23 231 23b 23! 23 23! 23 2:11 
1876....... . 20 19f 19i 18! 21 18! 21! 20i 20i 20 20 
1877. ....... 191- 19 19 17i lSi 17i IS 17! 17! 171 17! 
1878. ....... 161- 16 16 16 161- 16 16 15l 15i 15! 16 
1879 • • . . . • . It! 16 16i 16 17 161- 2lt 18 21! 21 216 
1880.... .•• . lSi 19ft' 19 18& 1S1 18{ 1S1 lSi 1S1 19k 
1881....... . 16 161 16i lSi 16! lSi lS I 19 llij 20f 
1882..... ••• 1181 lSb 181 1Sb 181 lS 181 18 18i lS 18 
1883 ••. . • • . 5b 15 15 15 151 15b 151 15i : 15 Ul 15 
188&........ 14b 131 14 13! 13k 13 13b 121 1a 12i 12; 
1885 .....•. 111 101 lll 11 u; ton lli 10~ u; tot 116 
1 lAS........ 1
1
0; 10 I()! 10 lit I()! 11! llt 12 llt 12j 
1888 ••••••. 16/a 16U 17 lSi 17!TJ 16/u 17i 17..J11 17i 17j 17/11 
19i 
22! 
30! 
38f 
48! 
391-
26! 
21! 
231 
21i 
221-
24! 
30i 
23 
231 
23i 
191 
f!t 
21 
~~ 17 
14 
11 
11,\ 
lli 
14U 
17-h 
.·- 1887........ ot lOi lOt lOi Ill lOt 12i\ lOfo- 14U uu 171 I 
;:~ ' --~~~~~--~~~~--~~--~~--~--' 
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The prices recorded during the greater part of 1888 in t1le above 
table are those obtained in the market for small lots, and largely on 
speculative dealings. Consumers have been supplied by the syndicate 
directly at 16~ cents during the greater part of the year. The price 
realized by the mining companies was considerably below tlte latter 
figure, since they received, with the exception of a few producers, one-
half of the excess realized by the S)~ndicate above 13~ cents. 
The best data to compute an average of the prices of the year are 
obtained from the reports of a number of the Lake companies. The fol-
lowing table, not including the Calumet and Hecla sales, is compiled 
from these reports: 
Prices 1·ealized for Lake Sttperior copper in 1883, 1885, 1886, 181:17, and 1888. 
Minos. 
[Cents per pound.] 
1883. 
Sales. Average prict~. 
1885. 
Sales. 
Pounds. Pounds. 
Average 
price. 
Allouez.................................. 1, 751, 377 15.13 ia) I, 050, 546 11.03 
Franklin . .. .. . . .. . .. . . .. . . .. . . .. . . . .. . .. 3, 41R, 456 15. 66 3, ~91, 806 11.04 
Atlantic . .. . .. ...... .. .. . .. . .. .. .. .. .. .. . 2, 385, 5R5 15. OH (b)2, 729, 588 11. 08 
Central.................................. 1, 125,910 15.08 (b)1,609, 899 11.02 
Huron................................... 647,787 15.69 2, 729,588 10.92 
Osceola . . . .. . .. . . .. . • . . . . . . . . .. . . . .. .. .. . 4, 256, 409 14. 96 1, 639, 169 10. 75 
Quincy ..................................................................... . 
1886. 1887. 1888. 
Mines. Sales. Average price. Sales. 
Average 
price. Sales. 
Pounds. Pounds. Pounds. 
Allouoz......... ... .. .... ... .... .. .... ... .. . (c)85, 640 10.38 314,198 
:Franklin............. 2, 943, 794 10. 71 3, 475, 664 11.84 3, 655,751 
Atlantic ............. (b)3, 48R, 790 10. 92 3, 6!1, 865 12. 34 3, 974,972 
Central ............ --~ 2, 033,922 10.67 l, 923,279 12.12 1, 817,023 
Huron .. .. .. . .. . . . . . 2, 059, 206 10. 99 1
1
.. .. .. .. . .. .. . .. .. .. . .. .. .. 
8~~~~~. :~:::: ::::::: .. -~·-~~~~·- ~~~ ..... ~~~ ~~. -~·- ~~~·- :~~ ..... ~~·- ~~. ~: ~~*: ~~ 
Average 
price. 
13.71 
15.07 
14. 78 
14.80 
15.03 
15.93 
a First five months. b Not including copper on hand sold. c Early part of 1887. 
The differences in the prices realized in 1888 are due probably to the 
fact that the companie~ sold more or less eagerly for forward delivery 
early in the year before they entered upon their contracts with the syndi-
cate. 
A very good illustration of the fluctuations of copper prices from year 
to year is furnished by the following sales and averages of the Osceola 
Consolirlated Mining Company: 
Co:PP:E:R. 
Sales of coppe1· and at'e1•age Jn·ices by tlle Osceola Mi11ing Company, 1874 to 1888. 
Years. 
1874 .•............ . 
1875. ------ .••.. --· 
1876 .............. . 
1877 .. -·· ··-- ... -· 
1878 ..... -· .... . .. . 
1879 ... --.- -·. --.-
1880 .............. . 
1881. ·--· ·---··. -- . , 
Sales. 
Pounds. 
936,002 
1, 330, ;{13 
1, 69:{, 737 
2, 774, 777 
2, 705,998 
3, 1!)7, 387 
3, 381, 061 
4,176, 976 
Average 
price. 
Ots. per lb. 
23.37 
22.77 
20.57 
18.19 
15.53 
17.79 
19.15 
17.77 
Years. Sales. Average price. 
11 - ----- --------
1882 . ---· ---······· 
1883 .. ····---·- .•.. 
1884 ·····- ··-··-·· 
1885 ..••..•.. ·----· 
188tL .••••..•...•.. 
1887 .............. . 
1888 ...•..••...•... 
Pou1/,ds. 
4,179, 782 
4, 256,409 
4, 247,630 
1,639,169 
3,560, 786 
3,583,723 
4,134,320 
Ots.perlb. 
17.70 
14.96 
12.82 
10.75 
10.51 
11.86 
15.03 
I 
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The early part of the year was eventful since the syndicate was 
negotiating wit:ll some of the principal producers in this country, and the 
market was made active through the fact that considerable quantities of 
metal were still in the hands of dealers and speculators. Transactions 
in January were very heavy, and fluctnations were fairly large, spot 
Lake opening at 17 cents, declining gradually to 16! cents, advancing 
again to 16~ cents to drop back to 15~ cents, from which the price re-
bounded to17i_ cents to decline towards the end of the month to 162-cents. 
The operations of bear speculators connected with the other exchanges 
caused futures for the spring and early summer months to be sold at 
considerably lower prices than spot and early months. In England cash 
Chili bars ad,ranced early in January from £85 to £85 12s. 6d., but the 
l!lyndicate offering to sell they fell rapidly to £74 10.~., but rose to £77 
lOs. on the covering of sales, fell to £7 4 12s. 6d., recovered to £79, re-
lapsed to £73 7s. 6d., rose to £71:5 7s. 6d., and closed at £76 12s. 6d., the 
price rising or falling as t~e syndicate sold or abstained from selling. 
They realized about 3,000 tons in two days at £74 to£75 for cash, sales 
which, during February, the syndicate replaced at £78 to £79, the 
market fluctuating during the month between £74 and £79, while three 
months' futures were accepted at 7s. 6d. to 15s. less than spot. The 
manipulation of the London market did not .influence ours, the price 
declining slowly in spite of fair buying by smaller speculators and the 
steady purchasing of floating lots by the syndicate. March opened with 
a more active n;tarket, and with the exception of a sagging tendency 
<luring the middle of the month and a bear raid on futures during the 
close the price was steady, the syndicate being purchasers of outside 
lots and exporting heavil~'· lla,·ing practically completed its control 
over the principal American mines, and absorbing promptly what other 
supplies reached the market. the general trade fell o:fl'. Although the 
tin corner, in which the same speculators were interested, collapsed on 
April 30, the domestic copper marl{et fluctuated but little. The syndi-
cate supplied consumers at 162- cents for Lake, and showed a decreas-
ing interest in the operations of speculators for the fall. A temporary 
decline towards the middle of July was caused by the appearance of 
some spot coppe!' from a consumer. August witnessed a slight rise, due 
the covering of shorts. 
~;o MiNERAL RESOURCES. 
In December the syndicate effected a sale to American consumers of 
about 20,000,000 pounds Lake and other brands at 162- cents and l6 
cents, respectively, for delivery during December, January, and Feb. 
ruary. 
On March 1, the syndicate agents in London ceased supporting the 
spot copper market, the price dropping at once. This was followed on 
the fifth by the suicide of the managing director of the Uomptoir d'Es-
compte, M. Deufert-Rochereau, creating a run on that institution and 
precipitating a panic on the Paris Bourse. On tile same day negotia-
tions pending between the repre3entatives of the syndicate and the 
financial interests and the leading American mining companies culmi-
nated at a meeting in New York in an agreement in which all partici· 
pated. Tbe mines agreed to suspend deliveri~s to the syndicate for the 
two months following and to restrict production to the extent of ~0 per 
cent. afterward. So far as the .A.merican companies were concerned, the 
contracts existing were merely in abeyttnce, the greater part of the cred-
its securing them being still available in spite of the. collapse of the 
Comptoir d'Escompte. They had sold to the majority of the leading 
consumers for delivery up to the end of May. 
Subsequently a further sale was effected to consumers for March, 
.April, and May delivery on the basis of 16~ cents for Lake, one impor-
tant consumer declining to purchase, however. Since October, 1888, a 
series of propositions and counter propositions had been made between 
the syndicate and the American mining companies, looking toward an 
extension of existing contracts over a longer period, coupled with better 
terms to the mines. Finally, in the first half of March a meeting was 
held between the American interPsts and the French speculators, at 
which the former agreed to suspend deliveries of copper under their 
contracts for two mouths, till .l\Iay 15, representatives going abroad to 
confer with the principals in Europe and the leading mines in other 
parts of the world. While the Arnericau representatives were on the 
high seas the collapse came in Paris. Up to the date of their depart-
ure the bankers who bad issued the credits in favor of the American 
mines had accepted and paid for all copper delivered. 
Since the American mines were under agreement to suspend de-
liveries, their contracts could not terminate by default until May 15, 
so that technically they were bound up to that date in spite of the fact 
that the Societe des l.VIetanx and the Coruptoir d'Escompte bad failed. 
This led to a complete deadlock, there being practically no copper in 
the market and litt.le available for re-importation duty free .,.in the 
original packages. With consumers the American mining companies 
reached an understanding. They agreed to pay them in the form of a. 
rebate the differences between the price at which. deliveries were being 
made under existiug contracts, 16~ cents for Lake, and the price fixed 
upon for the subsequent sale under eontracts as soon as they were free 
agents. In the meantime the representatives of the American mines in 
Europe carried on negotiations \vith the bankers, who controlled the 
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stock of syndicate copper as collateral for advances made, and with 
the leading mines in other parts f thP world, who like them had en· 
tered into contracts for the delivery of their copper. Some of the in-
terests appear to have followed a vacillating course, the negotiations 
dragging until the early part of May without leading to any result. · 
Their exact development is not known to the public, but it is believed 
that the proposition favored by the American mines was that the price 
being fixed at £45 for good merchantable bars, the bankers undertaking 
to market the stock gradually over a period of five years, transferring 
the supplies on the American market to Europe, the mines in the United 
States agreeing to restrict their product by 20 perc ·nt., while the other 
mines demanded that they restrict their exports by 20 per cent. 
The American representatives arrived at New York without having 
closed their negotiations. A series of negotiations and conferences fol-
lowed, which, so far as the international situation was concerned, did 
not lead to any result. Upon the expiration of the time suspending 
deliveries, all those mining companies who had contracts guarantied by 
the Comptoir d' Escompte went through the formality of tendering cop-
per. So far as the domestic market was concerned, the Lake companies 
agreed upon fixing the price to consumers at 12 cents, which iJn·olved 
the payment of a rebate of 4-2- cents on copper delivered in April and 
May. No effort was made, however, to secure contracts for delivery 
over any extended period to consumeys, the price of 12 cents beiug far 
above the parity of European quotatiou·s. Manufacturers could not be 
expected to take more than their immediate requirements so long as 
the possibility existed that the stock in the hands of European bankers 
might be pressed upon the market in competition with the supplies of 
the mining companies themselves. The failure of negotiations pending 
would lrad to an immediate attempt to sell copper from stock in the 
American market relatively far higher than any other. 
In England the history of the trade was more eventful, the" back· 
wardation" on futures increasing steadily during April, May, June, and 
July. During August it became evident that t.he Chili bar market had 
been oversold. The syndicate declined to sell, except at advanced 
rates, !0\0 that the value of cash warrants was run up from £80 ls. 10d. 
to .£92, the month closiug with sellers of cast at £~9 and buyers of 
three months at· £79. The scarcity of Chili warrants became more 
acute in September, the syndicate raising the selling price from £90 on 
the 1st to £H5 on the 4th, £100 on the 7th, £105 on the 8th, £107 lOs. on 
the lOth, .£112 lOs. on the 11th, and to £115 on the 13tb, at which fig. 
ure it was nominally maintained during the rest of month, although 
the syndicate canceled contracts on the payment of £20 per ton. This 
;&queezing of the bears caused a rise in the open market, considerable 
~uantities being sold. Since the prices pctid represent the climax dur-
the existence of the syndicate, they may be quoted as follows, on 
authority of James Lewis & Son, of Liverpool: £91 on the 1st, 
on the 4th, £99 17s. 6d. anu £99 on the 7th, £102 on the 8th, £105 
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on the 11tll, £95 on the 12tll, £101 on the 13th, £90 2s. 6£1. on the 
17th, £95 and £97 on the 19th, £99 5s. on the 25th, £104 m~tl £103 on 
the 26tll, and £ LOl lOs. on the 1st of OctobPr, tlle price of tile S)Tndi-
cate to the consumers being £78. Early in October the price of war-
rants declined rapidly from £101 lOs. to £82, the sellers being importers 
and dealers. This led to the announcement by the syndicate on the 
15th that it would sell cash bars.,, without restriction" at £78 lOs. This 
change of policy was chiefly due to the fact that what profit the syndi-
cate might secure as sellers of warrants they were losing as buyers of 
furnace material and bars which they were receiving under contracts 
based on tile current price of Chili bars. 
An important revolution in the copper trade in England was effected 
during 1~88 by the introduction and general acceptance of a form of 
contract available for speculative purposes, whicll includes English, 
American, Australian, Cllilian, German, and Japanese ingot, cake, and 
bars. The first effort to deliver these miscellaneous grades was made 
in July, when it was not allowed. Subsequently, however, as tlle re-
sult of the September corner, the contracts based on G. M. 0. (abbre-
viation for good mercllantable copper) became good delivery. This 
led to the syndicate having to pay for and hold some 10,000 tons of 
English copper which would otherwise have been retained by smelters. 
The new form of contract bas nearly susperseded that for Cllili bars as 
a speculative medium, having considerably increased the quantity of 
copper available for the purpose and greatly facilitated the sale of cop-
per from other countries than Chili, as well as the sale of the product 
of English smelters. 
On January 24, the syndicate declined to buy forward deliveries, and 
at the close of February its agents in London refused to continue to 
purchase good merchantable copper for immediate delivery. Until that 
time they took all cash warrants offered to them at £77 lOs. Their re. 
fuse:tl to continue caused a rapid decline to £51 on the eleventh, forward 
deliveries selling at £47 15s. for two months prompt aud £46 for all the 
year. A more confident feeling sprung up on the report tllat the Matll-
esons, of London, llad arranged to give the syndicate financial assist-
ance and take charge of the sale of its copper. At first it was stated 
that the selling price wal'l to be £62 for good merch::tntable copper, £67 
for best selected, and 12s. 4d. for matte, but subsequently it was an-
nounced tllat the syndicate price was reduced to£57 for good merchant-
able copper and £62 for best selected. The negotiations with the firm 
fell through, however, and there was a sharp drop to £50 on the tllir-
teenth. Jfive days latP,r the London agents of the syndicate failed and 
prices dropped to £40 on the fourteenth, and holding steady between 
£42 lOs. and £39 5s., 1,100 tons of good merchantable copper having 
been sold at auction on behalf of the creditors of t.he collapsed firm at 
an average of about £42. 
The average prices for Chili bars, ores, and precipitates in England 
are given in the following table for a series of years: 
.Average-values of copper in Engla11.d. 
Years. Chili bars. 
Long ton. 
Ore, 25 per 
cent. Precipitate. 
1~ ...................................... . 
£ 8. d. 
62 10 0 
61 10 0 
66 17 0 
Per unit. 
£ 8. d. 
0 12 9 
12 6 
13 6i 
. 12 4! 
Per unit. 
£ 8. d. 
0 12 11 
1881 .................... · ................... . 13 8r\ 
13 lOfi 
12 10/u 
11 1 
1882 ....................................... . 
1883 ....................................... . 63 5 10 
1884 ...................................... .. 54 9 1 
44 0 10 
40 9 3 
43 16 11 
79 19 4l 
10 5t 
8 4 
7 9 
8 6 
1885 ..................................... .. 9 Ob 
1886 ....................................... . ~ 1~ 1887 ....................................... . 
1888 ....................................... . 14 3! 16 3 
THE PRINCIPAL FOREIGN PRODUVEBS. 
The copper p1·oduction of the world, 1881 to 1888, inclusive • 
. --------·-;----,-------- ----·-----,-------'-·--,---~--....,.----, 
--~s:_ __ 18-~~ __ 1885. ·j 1884. 1883. t882.Jt881. Countries. 1@88. 
1-----------J-----J I 
Long i Long I Long Long Long I Long EUROPE. 
Great Britain .•...•.... 
Spain and Portugal: 
Rio '.rinto ......... . 
Tharsis ........... . 
Mason & Barry .••. 
Sevilla ..........••. 
Portogueza. . . . . . 
Poderosaand 
Germany: 
Mansf~ld ......... . 
Other German .... . 
Austria ............... . 
Hungary ............. . 
Mweden ............... . 
i:[:~: :: :·:·:·:·:·:·:·~·::::: 
Total Europe . .... 
NORTH AMERICA. 
Long 
ton11. 
(a)l, 500 
OC·O 
13, 380 
(a)l, 850 
1,010 
858 
(a)900 
1, 570 
(a)2, 500 
4, 700 
88,568 
United States.... .. • • .. 101, 054 
Canada. . • . • • • . . . . .. .. .. (a)2, 210 
Newfoundland.... . . . . . 2 050 
Mexico .. • .. .. .. . .. . • . . 2: 766 
Total Nort.h America. 108, 120 
Long 
tons. 
389 
26,663 
(a)ll, 000 
(a)7, ouo 
2, 300 
(a)856 
4,050 
13,025 
(a)1, 850 . 
883 
531 
905 
1,450 
(a)2, 500 
5, 000 
to;:tn ~~ t~~~-73 · t~~~5o ~~~o ~~~ t ~~5 
(a)24, 700 ' 23,4841 21,564 20,472 17,389 1 16,666 
(a)ll, 000 i<a) 11,500 (a)IO, 800 9, 800 9, 000 10,203 
(a)7, 000 
1 
(a)7, ooo 7, 501) R, 000 R, 000 
1 
8, 170 
2, 135 1, 800 2, 000 2, 026 1, 885 1, 3!1,0 
1, 251! 1, tl6f• (a)2, 300 2, 357 1, 700 1, 410 
3, 560 2, 42! 2, 251 1, 000 bOO 800 
12,595 
1, 870 
733 
366 
520 
2, 22() 
900 
4,875 
12,450 
(a)2, 800 
585 
504 
775 
2,560 
835 
Ca)5, 100 
12, 582 12, 634 11, 536 I 10, 999 
(a)2, 200 3, 568 3, 5:i2 1, 743 
670 572 474 4-74 
614 661 661 800 
662 732 798 995 
2, 706 2, 630 2, 590 2, 640 
1, 325 1, 600 1', 400 1, 480 
.., 100 •. ooo •. 037 •. •u I 
80, 768 69, 971 74, 053 63, 555 51, 574 40, 467 32, 6oo I 
1, 400 1, 4!0 2, 500 236 1, 055 500 500 
1, 180 1, 125 'i78 668 1, 053 1' !\00 1, 718 
2, 050 850 375 291 48!1 401 333 
J-----1-----1-----·l----·J----1----
8!;, 398 73,386 77,706 64, 750 54, 171 42, 868 
31, 240 . • 29. 150 1 35, 025 38. 500 41. 648 
1, 450 (all, 30
50
0 I 1, 100 (a)1, 500 (a)l, 500 
250 75 229 362 
New Q-uebrada . . • . 4, 000 2, 900 I 3, 708 
Argt-ntine Republic... 150 170 180 
- ·--------J-------1-----: 
Total South America 37, 090 33, 570 40, 088 
AFRICA. ·=·=!~-= ====:=====1====1======1====1===: 
.Al£iets . • • .. .. .. .. . .. .. 50 I 
Cape of Good Hope .. .. 7, 500 
·----1 
Total Afl'ica . . . . . 7, 550 
ASIA. 1=====1======1======1=====1=====1====1 
a Estimated. 
The copper production o.f the world, lt!Sl to 1888, inclusit:e-Continued. 
RECAPITULATION. 
Countries. 1888. t~ 1886. 1 1885. I ISM. I !883. I !882. ! 1881. --------------- ·. -
Long 
1 
Long Lm•g Long I Long I Long I Long i Long 
tons. ; ton11 . ton11. ton11. tons. tons. tt.ns. tons. 
Europe ................ 88, 568 • 78, 402 75, 2{)3 1 74, 839 73, 959 72, 172 ! 66, 786 ! 65, 006 
North America ........ 108, 120 ; 85, 398 73, 386 77, 706 64, 750 51, 171 I 42, 861! ' 3i, 551 
Sunth America ....... 37, 090 3d, 570 40, 088 M, 573 48, 2iJ9 47, 485 I 51, 108 I 44, 389 
Africa . .. . . .. .. .. . .. .. 7, 550 7, 400 6, 125 5, 700 5, 260 6, !l75
1 
6, 316 I 4, 067 
AMia .. .. . .. .. .. .. .. .. . . 11, 000 ll, 000 10,000 10, 000 10,000 7, 600 4, 800 : 3, 9HO 
AuMtralia ............ - . 7 I 450 r 7, 700 9, 700 11,400 14, 100 _12,2~~~~ ~~ 
Total . ........... I 259, 778 1 22S, 470 214,502 224,218 216,338 200, 274 1 180, 390 [ 161, 913 
Great Britain.-The high prices for copper and the constant danger 
of a collapse caused the majority of producers all over the world to 
rush their supplies to the English markets as fast as possible. The 
Briti~h imports therefore show avers heavy i(lcrease. It is known, bow-
ever, that towards the close of the year the syndicate kept copper 
bought from miues under its control to remain in the producing 
countries in order to avoid the payment of freights and to make the 
statistical situation appear less critical. 
British i1nports and exports of copper. 
Imports of-
Years. · 
Bars, in ~~~~:~d 
cakes, and furnace 
ingots. products. 
Long tons. Long tons. 
1860 ...................... . 13,142 13,715 
1865. ·····•······· · ••····· . 23, 137 23, 922 
1870 . .•. ·····•·• • •· • •· . ... . 30,724 27,025 
1871 ....................... 33,228 23,671 
1872 .... . ............ . .... . 49,000 21,702 
1873 ....................... 35, 840 26, 7'>6 
1874 ......... . ...... . ...... 39,906 27,894 
1875 ...................... 41, 931 29,483 
1876 ................... . .. 39, 145 36,191 
1877 ....................... 39,743 53,582 
1878 .....••......••...•.... 39,360 48,212 
1879 ....................... 46,670 50,421 
1880 ................... . ... 36,509 56,225 
1881 ... . .................. 32, 170 54, 057 
1882 ....................... 35,509 58, :360 
1883 ....................... 3:\,653 63,493 
1884 ....................... 39,767 69, 623 
1885 . .................... .. 41,933 81,616 
1886 ...................... . 42,969 65,046 
1887 ...................... . 29, 198 73, A91 
1888 ....................... 44,603 90,867 
Total 
imports. 
Long tons. 
26,857 
47, 059 
57,749 
56,899 
70,702 
62,596 
67, ~00 
71,414 
75,336 
93,:125 
87, 572 
97, 091 
92,734 
86,227 
93,875 
99,146 
109,390 
123,:149 
108,015 
103, 089 
135,470 
.Exports. 
Long tons. 
26, 117 
41,398 
53,006 
56,633 
53, 195 
55,716 
59,742 
51,870 
52, 468 
54,088 
55,001 
62,412 
59,482 
Oi, 689 
55,683 
59,350 
64,692 
62,050 
60,510 
69, 45;{ 
(a)72, 066 
(G) Including 22,557 tons of Chili bars transferred to France. 
Apparent 
English 
consump-
tion. 
Long tons. 
............ . ... 
. ....... . ........ 
. ........... . ...... 
. ..... . ........... 
. ................. . 
...... . ........... 
·- -···-··-· 
...... . .... .. ... 
. ............... 
... .. .. .......... 
30,774 
32,879 
31,607 
42, 877 
40,469 
51,26:1 
54,323 
41, 158 
53,096 
42,562 
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The following figures, fro in the Board of Trade returns for the past 
nine years, show in detail the form in which the copper is brought into 
Great Britain, and in what form it is exported: 
Impm·ts of copper into Great B1·itain front 1881 to 1888 inclusive. 
-
Character. 1881. 1882. 1883. 1884. 1885. 1886. 1887. 1888. 
------
--
---------------
Long Long Long Long Long Long Long Long 
tons. tons. tons. tons. tons. tons. tons. tons. 
Pure in pyrites ...... 13,551 15,672 15, 016 14,077 16,333 Vl, 905 14,940 15,448 
Pure in precipitate .. 18,619 17, !l35 23,645 19,688 21,398 19,323 21, 819 26,366 
Pure in ore .......... 15,396 15,489 15,880 24,677 15, 683 13, 749 15, 141! 19,452 
Pure in regulus ..... 6, 491 9, 270 8, 952 11,181 ~8. 202 18,069 21,984 29,601 
Bars, cakes, etc ...... 32,170 35,509 35,653 39,767 41, 93'3 42,969 29, 198 44,603 
-----------------------
Total .......... 86,227 93,875 99,146 109, 390 123,549 108,015 103, 089 135,470 
It will be observed that the principal increase took place in bars. 
Imports of p1·ecipitate and regulus into Great Britain. 
I I I / Fine I Fine 11888. Countries. 1882. 1883. 188!. 1885. 1886. copper 1887. copper. Fine 
f 1 · I copper. 
1------1--- ---------~------.--
Long Long Long Long Long Long Long Long Long 
!ons. / tons. tons. tons. ton_s. tons. tons. tons. tons. 
Portugal........ '• 301 8, 873 7, 161 · 8, 283 6, 657( 24, 032 po, 758( 24, 754 30, 119 Sp~i?J ........... 21, 39~ 28, 962 27, 621 38, 267 38, 6665 
737 
~37, 8925 
718 734 Chill .... " ...... 110, 88:.. I 6, 38! 10, 699 5, 255 1, 637 1, 595 
United States... . . . . . . . . . . . . . 5, 805 29, 861 13, 105 10, 853 24, 229 15,039 20, 752 
Other countries . 9, 716 
1
13, 509 11, 124 6, 000 5, 240 . 1, 770 5, 366 2, 292 4, 362 
Total. .•... ,49,297 S7,728 02,410 87,666 68,305\~~ 79,840 ~,=~ 
Fine cupper ..... 27, 205 !32, 597134, 172[49, 600 . . • . . . . . 37, 392 42, 803 55, 967 
The Peninsula and the United States contributed chiefly to the in-
creased deli ,reries. 
In detail the imports of copper in tbe form of bars, cakes, etc., into 
Great Britain waR as follows: 
Intports of coppe1·, wrougltt and unWJ'OtLght, into G1·eat Britain. 
Countr~ 1880. 181!1. 1882.,1883. ~~884. 1885:_ 1886. _ _""':_/1888. 
Long Long Lon.rt Long j Long Long Long Long I Long 
tons. tons. tons . . tons. tons. tons. tons. tons. tons. 
Chili ..... _ ...... 24, 251! 21, 019~~2. 585 22, 799 22, 843 24, 832124, 748 17, 5lG 121, 534. 
Australia . .. . . •. 9, 406 I 9, 150 8, 1G2 1 9, 5:l1 9, 329 8, 564 9, !l33 5, 412 5, 398 
1\.mPrlca.... . . . . . .. .. . . . . . .. .. . .. .. 1, 773 3, 584 3, 375 2, 110 1, 469 4, 680 
Oth" ::'".'.'. ~~-~~~ -~ ~~~.;,;~~i~~~~ 
Messrs. James Lewis & Son, of Liverpool, estimate as follows the im-
ports of other than Chili copper into Liverpool, London, and Swansea, 
during the yeairs 1882, 1883, 1884, 1885,1886, 1887, and 1888, which rep-
resents the total imports, with the exception of precipitate, into New-
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castle and Cardiff, reliable returns of which can not be obtained, but 
which is estimated to vary from 8,000 to 10,000 tons fine per annum: 
lutports of copper product ·into Liverpool, Swansea, and London. 
Countries. 1882. 883. 
----------
ong Long L 
tons. t 
Chili .. .. .. . .. .. .. . .. .. .. .. .. . 30, 112 27 
ons. 
'504 
United States . .. .. .. .. .. . . .. . 745 9 '410 
Spain and Portugal . . . . . . . . . . 464 2 
Spain (precipitate) . . . . . . . . . . . 8, 757 11 
Spain (pyrites)............... 15, 673115 
Australia ........ .... . .. .. .. . 9, 847 9 
Ca-pe of Good Hope . .. . .. .. .. 5, 298 5 
New Quebrada............... 3,164 3 
Japan .................................. . 
Italy .. . .. .. . .. • • .. . .. .. .. .. .. 1, 386 1 
Norway...................... 446 
Canada...................... 347 
Newfoundland............... 1, 362 
Mexico....................... 372 
Peru......................... ll21 
River Plate . . . . . . . . . . . . . . . . . . 260 
Other countries . . .. .. . .. .. .. . 925 
'788 
t 249 
t 017 
'694 
'670 
t 960 
'091 
296 
448 
'185 
489 
426 
319 
946 
-
1884. 1885. 
----
Long Long 
tons. tons. 
31,298 28,985 
17.309 24,037 
2; 359 4, 655 
10,009 9,186 
14, 077,16, 333 
9, 685 8, 951 
6, 042 5, 405 
3, 675 4,074 
1, 064 3, 010 
1, 310 835 
289 27 
266 ............. 
224 723 
291 374 
408 229 
131 233 
284 325 
--- ---
1886. 1887. 1888. 
------
Long Long Long 
tons. tons. tons. 
27, 191 20,008 24,479 
13, 4!13 16, 53<! 25,730 
5, 721 5, 178 5, 915 
10, 038 13, 042 I 15, 568 
13, 905 14, 940 1 15, i48 
10, Oll6 I 6, 047 6, 746 
7, 073 8, 271 8, 829 
3, 055 2, 261 3, 574 
3, 572 200 4, 469 
889 1, 055 1, 058 
........ ~ 
··-··--· 
5i5 
8 9i 156 
891 359 465 
243 61 158 
68 13 202 
179 167 135 
1, 049 1, 074 4, 054 
-------
" Total tons fine . . . . . . . . . 79,979 I 90,492 I 98, t21 1107, 382 97,461 89, 304 117, 531 j 
The following table, giving the details of the imports of copper from 
the U nite<l States into England and France, for a series of years in dif-
ferent forms, is particularly interesting as showing how closely this 
country is pushing Chili as a rival contributor to the world's markets: 
Intpm·ts of copper from the United States in England and France. 
1882. 1883. 1884. 1 1885. - 1886. 1887. 1888. 
1--------------1---------------
Long 
Englanu: tons. 
Ore............................... 274 
Long Long Long Long Long Long 
tons. tons. tons. tons. tons. tons. 
4, 940 11, 023 1, 875 420 26 298 
Matte .... ... ... .................. 471 
Bars and ingots . .. . .. . .. .. .. .. .. . . ....... 
2, 512 2. 722 18. 895 10, 853 15, 039 20, 752 
1, 1n 3, 584 1 3, 375 2, 210 1, 469 4, 6so 
Total England................. 745 9, 225 17,329 24, 145 13, 483 16, 534 25, 730 
France ............................... _2:~ ~~ _2 20:> 
1
_:_235 ~~ ~ 910 _ 6,496 
United States into England and I 
France............................. 1, 817 13,738 24, 534 33,380 17,650 20,444 32,226 
=-= =====-= ===== ===-= ====== ======== =~ 
Chili into England and France ....... 42,306 43,568 42, 384 I 35,342 35,448 29,019 32,947 
So far as the imports of bars and ingots into England and France for 
the year 1888 are concerned they do uot agree with our export statis-
tics. During the year 1888 official data show that our exports amounted 
to 14, l3G long tons. The total in the table is 11,176 long tons. This 
apparent discrepancy may be accounted for partly by differences in the 
quantities afloat on January 1, 1888~ and the same date of 1889, and 
partly. by the fact that American copper was shipped to other countries. 
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The exports of copper from Great Britain in different forms w~re as 
follows: 
Exports of copper from Great B1'itain f1·ont 1880 to 1888, inclusive. 
Character. 1880. I 1881. 1882. 1881!. ~84:__1~\~ 1887. 1 1888. 
----- - -~- -- - Long I Long I Long ------Long Long Long L ong Long L ong 
tons. tons. tons. tons. tons. tons. tons. tons . ton11. 
Raw English . .. .. . .. 15,202 18, 73 7 12,776 16,777 17, 943 , 18, 766 19, 036} 40,700 32,058 Sh"'ets . . .... ~ ....... 16, 580 15, 960 15,698 16,071 20, 669 21, 108 17, 927 
Yellow metal, at 60 
per cent . .. .. . .. 10,128 9, 939 10,892 11,918 11,602 12, 551 11,958 10, 153 4, 5ta 
Brass at 70 per cent . 2, 677 3, 263 3,4!19 3, 381 3, 735 3, 233 3, 001 3,146 ' 2, 650 
---·-------- ---· ---------
44,587 47,899 42,865 48,147 53, 949 55,658 51, 9:?2 53,999 39, 221 
Fine foreign .... . __ 14,895 13, 790 12,818 11,203 10,742 6, 4.22 8,529 _!~ 45! 
1
a32, 845_ 
TotaL. ....... 59,4112 61, 689 55,683 59,350 64,691 62,080 60,511 69, 453 I 12, 066 
a Including 22,557 tons Chili bars transferred to France. 
Making due allowance for the transfers of copper to France, the ex-
ports from England fell off from 69,453 tons in 1887 to 49,509 tons in 
1888. It should be stated, however, that probably a notable quantity 
of copper shipped in former vears from England to India and other 
eastern countries was supplanted in 1888 by direct shipment to those 
countries from Australia and Japan. 
France.-Tbe direct imports of copper from different countries into 
France were as follows, for a series of years : 
Direct imports into Fmnce. 
1 
___ , _ __ c_ o_u_n_tt--ie_s_. ------l--1-8-83_. ~ 1885. 1 1886. 1887. 1888. 
Long Long Long \ Long Long Long 
tons. tons. tons. ' tons. tons. tons. 
Chili .................................. 16,064 11,086 6,357 8,257 9,011 8,468 
UnitedStates ......................... 4,513 7,205 9,235 4,167 3,910 6,496 
Mexico .............................. . ........... ..... ....... !.. .. .. ...... 2,700 
Other countries .. . .. . .. .. . • .. . • .. .. .. 317 392 995 1, 600 1, 048 6, 905 
TotaL .............. . .......... 20,89418,68316.587
1
14,02413,969 \24.569 
----
'l'hese statistics do not, of comse, include the quantities, notabl~ of 
Chili copper, transferred from English to Freuch warehouses. 
The French copper· consumption is estimated as follows: 
French copper consnmption f1'0nt 1883 to 1889. 
Years. Stocks. Imports di-rect. 
Apparent consumption. 
Exclusive Including 
of imports imports 
from Eng- from Eng-
land. land. 
!--- '=------- - -------------
1883 ........................ . ... - ·· -
1884 ............................... . 
1885 .............................. .. 
1886 ............................... . 
1ll87- .. - --- •. - .......... - .... -.... .. 
1888 ...... ------ ......... - ..... -.-- -
Long tons. 
3, 040 
2,194 
1, 434 
2, 555 
943 
(a) 39, 4€8 
Long tons. 
20,894 
18, 6fl3 
16, !i87 
14,024 
13,969 
(b)24, 569 
Long tons. 
20,358 
19,529 
7,347 
12,903 
15, 581 
8, 581 
Long tons. 
26,435 
23, 421 
22,302 
20,595 
25,354 
29,069 
- - - --'---- ~ 
a Including 22,557 tnns of Chili bars transferred from England to France. 
~Omitting 22,557 tons of Chili bars transferred from England to France, 
LEAD. 
BY C. KIRCHHOFF, JR. 
A very heavy increase in the production of lead took place in the 
year 1888, the amount of tlte metal made from domestic and foreign 
ores being far in excess of that of any previous year, and placing the 
United States far in advance of any country in the world as a producer 
of the metal. The greater part of the increase in the quantity pro-
duced at our smelting works was, however, the result of heavy importa-
tions of Mexican ores. It may be questioned whether it is just to in-
cl nde the tonnage thus added in the strictly American product. It is 
not usual to do Ro, for instance, in the case of copper production in 
England or in this country from imported ores or furnace material. On 
the other hand, statisticians usually count the total pig iron product, 
however large a proportion of it is derived from ores drawn from sources 
beyond the producing country. The question possesses a direct prac-
tical interest in the case of lead, because any events which might cut 
off partly or wholly the supply of foreign ores would have a notable 
effect upon prices~ and would lead to stimulating activity in domestic 
mines. Assumiug that the lead contents of Mexican ores smelted in 
the United States iu 1887 were equal to 15,000 tons, which is the figure 
generally accepted, the American mines in that year yielded 145,000 
tons of metal. Deducting 28,636 tons, the quantity returned by the 
Bureau of Statistic~ as the lead eontents of Mexican ores during the 
calendar year 1888, from the product of 180,555 tons, a balance of about 
152,000 tons remains as the quantity of the metal produced from 
American ores. 
As bearing on the consumption of lead, it is of interest to state that 
the total product of the white lead manufacturers of the United States, 
estimating two firms, was 89,000 tons in 1888. Estimating the lead 
contents of the pigment at 75 per cent. this would represent a con-
sumption of 66,750 tons of lead by corroders. 
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Years. 
Percent:. 
Total Deail- Non-ar- age of 
produo- verized gentifer- deailver-
tion. lead. ooslead. ized 
lead. 
Years. 
Pereent.-
Total Desil- N on-ar- age of 
prodnc- verized gentifer- desilver-
tion. lead. ouel~ad. ized 
lead. 
J----1--- ---.----,----11----1---1~-- ------
1825 ...... 
1830 •••••• 
1831.. .... 
1832 .••••• 
1833 ••••• 1834 ..... . 
1835 ..... . 
1836 .... .. 
1837 .... .. 
1838 .••••• 
1839 .••••• 
18(0 ...... 
1841.. •••• 
1842 .••••• 
1843 ...... 
1844 
._ t:::::::: 
1e47 ..... . 
1848 ..... . 
18t9 ..... . 
1850 
1851 ..... 
1851 •••••• 
1853 ...... 
1854. .••••• 
1855 .••••• 
1856 ..... . 
11157 ..... . 
1858 ..... . 
Short Short Short 
tons. tons. tons. Percent. 
1,500 ......................... .. 1859 .... .. 
8,000 ......................... .. 1860 ..... . 
7,500 .......................... . 1861 .... .. 
10,000 .......................... . 1862 .... .. 
11,000 ......................... .. 1863 ..... . 
12,000 ......................... .. 1864: .... .. 
13,000 ......................... .. 
15,000 
1 
......................... .. 
13,500 .......................... . 
15,000 ......................... .. 
18115 ..... . 
1866 ..... . 
1867 .... .. 
1868 .... .. 
17,5U0 ......................... . 1869 .... .. 
17,000 .......................... . 1870 ..... . 
20,500 ......................... .. 1871. .... . 
24,000 , ....................... .. 1872 .... . 
:15,000 ......................... .. 1873 .... .. 
26,000 ......................... .. i874 .... .. 
30,000 ......................... .. 11175 ..... . 
28,000 ......................... .. 1876 .... .. 
28,000 ............... ~ ......... .. 1877 .... .. 
25,000 ......................... .. 1878 ..... . 
23,500 ......................... . 1879 .... .. 
22,000 ......................... .. 1880 .... .. 
18,500 ........................ .. 1881.. ... . 
15,760 ......................... . 1882 ..... . 
16, 800 . - •..••.. ' •••.••...••..••.. 1883 .... .. 
16,500 .......................... . 1884 .... .. 
15,800 .......................... . 1885 
16,000 .......................... . 1886 ..... . 
15,800 .......................... . 1887 ..... . 
15,300 ........................ .. 1888 .... .. 
Short 
ton& 
16,400 
15,600 
14,100 
14,200 
14,800 
15,300 
14,700 
16,100 
15,200 
16,400 
17,500 
17,830 
20,000 
25,880 
42,540 
52,080 
59,640 
64,070 
81,900 
91,060 
92,780 
97,825 
117 085 
132,890 
143,957 
139,897 
129,412 
135,629 
160,700 
180,555 
Short Short 
tons. tons. Percent. 
.. ........................ . 
::::::::: ::::::::: . :::::::: i 
20, 159 22, 381 
.. 34:009. 24, 699 
37, 649 26,421 
50,748 31, 152 
64, 290 26, 770 
64, 650 28, 130 
70, 135 27, 690 
86, 315 30, 770 
103, 875 29, 015 
122, 157 21, 800 
119, 965 19, 932 
107,437 21,975 
114,829 20,800 
135,552 25, 148 
151, 465 29,090 
47.7 
58.5 
58.il 
62.0 
70.6 
69.7 
71.7 
73.7 
78.3 
84.8 
884 
~:g ... 
84..3 
83.9 
Ores from Mexioo.-The principal event of the year 1888 was the. 
de~elopment of the imports of lead in silver ores from Mexico. 
a.:ec~or1ding to figures supplied by the Bureau of Statistics, the following 
W'O.llllts of lead were returned by collectors of customs as contained.i 
silver-lead ores imported: 
Imports of lead contained in Mexican ·silver-lead ores in 1888. 
Pot'ts of entry. Lead. 
Pounth. 
5,629, 780 
41,647,291 
9. 995,300 
Total................................................. 57,272,371 
Value. 
$49,170 
832,944 
84., 438 
966,552 
UC1;ob«~r 18, 1889, the Secretary of the Treasury rende~ a decia.. 
the claSsification of ores containing both silver and lead, 11 
the practice of the Treasury Department, and enjoinl'ng nWJ;l 
•11-01111oers a strict entorooment of the regulations of the Depart-
!J.1t~ce11U1eld. to correct abuses w hioh formerly existed in the methods 
aampling, and classification. 
important qistrict jn Me~eo from wbicb ores are shipped 
so .MINEHAL RESOURCES. 
into the United States is the Sierra 1\:Iojada, Coahuila, concerning which 
1\'Ir. C. U. Shields, of Denver, furnishes the following data: The largest 
and wealthiest company in the camp is the Uompania. .Minera ''La Con-
stancia," owning "La Esmeralda," "Buena Vista," ''Las Playas," and 
"San Francisco," and having a part interest in the "Guarda-Raya Sal-
vador," and the "Guard a-Haya Perrefia." The same company has lately 
acquin'u the '' Providencia '' and "El Volcan" mines of the Compania 
Minera "Poder de Dios." A fourth group contains the San Jose mines 
leased and worked by the Mexican Ore Company, an American organ-
ization, intimately connected with one of the leading refining and de-
sil\Terizing concerns of the country. Earlyin1889 the shipments of this 
company averaged about 4,500 tons per month. The officers of the 
company, howeYer, obtained a lease for a term of eight years, dating 
from April15, 1889, of all the property owned by the Perrefict company, 
including tlwse in which it has a joint inte1est with La Ooustancia 
Oom1;any, in which large bodies of ore are exposed. Hoisting engines 
were being put in, and preparations for work on a more expensive scale 
followed them. It is estimated that this wfll lead to an increase in the 
shipments of 2,000 tons a mouth and may reach 2,500 tons. The ship-
ments of the Mexican Ore Company from the district are therefore ex-
pected to reach from 6,500 to 7,000 tons a mouth by the middle of 1889. 
Next in importance is the Uot11pania 1\Hnera ''La Perrefia," controlling 
the "San Salvador," "Socavon," "Perrefia," and others. In addition 
thereto the Saint Louis and Zacatecas Ore Company ships about 500 
tons a month, averaging 20 ounces of silver and 45 per cent. of lead. 
As all the mines of the camp are nearly of the same grade, a good 
idea of the character of the ore shipped from the Sierra Mojada will be 
obtained from the following average assay of seventy lots, aggregating 
about 18,000 tons of ore, shipped by the Mexican Ore Uompany from 
the mines of " La Coustaucia" alone during the period from December 
18, 1888, to April 22, 1889: Silver, 25.52 ounces per ton; lead, 38.97 
per cent. The ore is carbonate, with an excess of bases, and is there-
fore a very desirable smelting ore, which will admit of carrying con-
siderable quantities of dry silver ores. 
The cost of mining is estimated at $1, American money. The freight 
to Escalon is $8.44 for 2,035 pounds adYoirdupois. Offers to carry the 
ore. to El Paso, Texas, from Escalon have been made at $4.50 aud $5, 
while the rate to Denver is $11.50. The cost of delivery at El Paso 
would therefore be from $13.79 to $14.29 per ton, less a small rebate 
paid on freights to some shippers. Based on 4 cents as the pric~ of 
lead in New York and 90 per cent. per ounce for silver, the El Paso 
smelters pay 2 cents per pound on the lead; after cledueting 8 per cent. 
of lead to cover los£, they pay 90 per cent. of tlle value of the silver, 
and deduct $10 for smelting charges. Ore containing 25.52 ounces of 
silver and 38.97 per cent. of lead would therefore yield $16.75, leaving 
a profit of about $3 per ton to the mining company. 
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So far as the smelters are concerned, the following data will throw 
light on the subject: Assuming the yield of an ore to be 33! per cent., 
carrying 25.5 ounces of silver, and the cost of smelting to be $6.50 · 
per ton of ore1 the freight per ton of bullion to the refinery is $13, the 
reduction of the refiner for silver is $3, and the reduction for lead $17; 
making the total charges $33 per ton of bullion to obtain New York 
prices for lead and silver. These would therefore amount to $11 per 
ton of or~. 
The possibilities of delivering Mexican lead in New York are al-
luded to as follows by Mr. 0. 0. Fitzgerald, of El Paso, Texas. 
It is estimated that lead smelted in Mexico would cost delivered on 
cars $20 per uet ton. The average freight, starting at a point 600 
miles north of the City of Mexico, to El Paso would be $12. The 
freight from El Pa.so via New Orleans bas recently been reduced 
to $15.50. Adlliug $30 duty, the cost of the lead would be $77.50, or 
3.871 cents a pound. If it carried any notable quantity of silver a bal-
ance would remain, placing the cost of refining and desilverizing and 
the cost of marketing to the charge of the silver, which would be 
available to pay for mining and an adequate profit to the 1\fexican 
mines and smelter. For shipments to England the figures would be: 
Cost of lead, free on board cars in Mexico, $20 per ton; freight to Liv-
erpool, $18, and charges $4; a total of $42. With the Euglish market 
at $50 per ton for the lead, the balance would be in favor of shipments 
to England, proYiding the American lead market were under 4 cents at 
New York. 
Partial statement nf the quantities and values of silve,. 01'es imported into each customs dis-
trict of the United States, du,-in,q the calenda1· year 1889, with the quantitiis and values 
of lead, copper, silver, and gold contained in these ores as jm· as asce,-tained. 
Customs districts. 
Lead. 
Total ore. 
Quantity. Value. 
Copper. 
I Quantity. Value. 
Pounds. Pounds. Pounds. 
~~;~~~ cnh~i~~~¥:~t~~~: ~-~~~:: .. 44: 5o6; 698 · · 6: 22i: 39o · · .. $52; 253 · :::::::::: ::::::: 
Duluth,Minn ..... .. ....•....... 28,800 .......•••...........................•.. 
Minnesota, Minn .....• .......... 1 27,730 ..•.•..•.••.......................••.... 
New Orleans, La................ 1,076,764 .•...........•.•..................•..... 
NewYork,N. Y................. ............. 27,569 ...................•........ 
Omaha, Nebr.................... 33,644 ..........•............................. 
Oswegatchie, N.Y............... 161,540 ....................................... . 
Paso del Norte, N. Mex . . . • • . . . . . 140, 116, 091 32, 622, 256 761, 322 280, 573 $14, 273 
Saluria,Tex ........•............ 55,543,040 14,295,587 183,379 . .......•........ 
San Francisco, Cal............... . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . ............... . 
Total...... . . . . . . . . . • . . . • . . ~-............ _ ....• _ ..... _ ..... _ .. _ . . ____ . _ .. _ ...... . 
3677 MIN-6 
i ~ 
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Pa,·tial statement of the quantities and value-~ of sil!Jcr ores imported into each customs dis-
ttict of the United States, d1wing the calendar year 18tl0, etc.-Continued. 
Silver. Gold. 
Customs districts. Total 
Quantity. •\ _::•~ Quanti~. ~ Vain":. _:'"'· 
Boston and Charlestown, Mass . . . . .. . .. . . . . . . . . . .. .. .. . . . .. . . .. . . . . . .. . $2, 000 Ounces. I Ounces., 
Corpus Ubristi, Tex... .. ........ 1, 205,917 $l, 125, 506 l, 710 $:.'3, 17!) l , 210, 9:31! 
Duluth, Minn . .. . . .. .. .. .. .. .. . 8, 483 . . .. . • .. .. . .. . . .. .. . .. . . .. . 7, 1'00 
Minnesota, Minn ................ .. .... -..... . .. .. . .. . .. . 15, 000 
New Orleans, La................ 56, 880 .... ... .. ... 2!l.J 47,961 
New York, N.Y................. ...... ...... 497, 685 
Omaha, Nebr .............. . ..... 2. 007 l, 750 1, 750 
Oswegatchie, N.Y............... .. . . . .. .. . .. .. .. . . .. .. . .. .. . . .. .. . .. . . 118, 230 
Paso del Norte, N. M1~x . . • . . . . . . . . .......•... ' 3, 7::!9, 5!!1 2, !l01 4, 501', 087 
Saluria. Tex .. . . .. .......... ... ........... 6:33, :12.J .......... . .. ... .. 827, 54!l 
San F;::·.~~·-~~-~--::: :::::::: t~:: ~: :_>::.:: ::::. ~ ~: ::: : '· :::: ;:: ~ 
Non~.-\Vhere the information is not given, it was impracticable to oht::tin it. 
The collectors of the customs districts of Minnesota, Osweg-atchie, aml San Francisco report that 
the ores returned by them did not contain any appreciable quantity oflead. 
REVIEW OF THE LEAD ~IARKET. 
The following table ghres the highest and lowest prices monthly for 
a series of years : 
Highest and lowest prices of lead at New York City, monthly, front 1870 to 1888 inclnsit·e 
[Cents per l)onutl.] 
January. February. March. .April. .I 111~- I ___::_:~ 
! ] ~ lr ~ ~ ! lll Years. ~ ~ - ~~~~ @-~~ ~ 
1870 . .... {a)6. 30 6. 20 6. 25 6.17 6. 20 6.10 6. 25 6. 15 
1871. ... . (a)6. 30 6. 15 6. 25 6. 20 6. 20 6. 15 6. 20 6. 10 
1872 . .... (aJ6. 00 5. 90 6. 00 , 5. 87 6. 00 5. 87 1 6.12 5. !lO 
1873 ..... (a)6. 37 6. 25 6. 50 6. 40 6. 50 6. 25 6. 50 6. 25 
1874 .... . (a)6. 00 5. 90 6. 25 6. 00 6. 25 6. 12 6. 25 5. 90 
1875 . .... (a)6. 20 6. 00 1 5.90 5. 85 5. 75 5. 62 , 5. 87 j 5. 80 
1876 ..... (a)6. 00 
1
. 5. 87 6. 37 6
6
._ o
2
o
0 
j 6
6
._ 50
75
, 6
6
._ 4
5
0
0 
6
6
._ 4
5
0
0 
6
6
'_. 21~ 1877 ..... (b)6. 15 6. 12 6. 40 v 
1878..... 4. 35 4. 00 3. 87 3. 6;j 3. 87 3. 62 3. 75 3. 50 
187!) . .. . 4. 50 .
1
4. oo I 4. so 4. 50 4. 50 3. 25 3. 25 2. 87 
1880.... . 6. 10 5. 50 6. 00 5. 87 , 5. 95 5. 30 , 5. 75 5. 40 
1881..... 5. 00 4 30 5. 10 4. 80 4. g·, 4. 62 4. 85 4. 37 
1882.... 5.15 4. 95 5. 20 5. 00 5.12 4. 85 5. 00 4. 90 
1883..... 4. 70 14. 60 4. 60 4. 50 4. 65 4. 50 4. 62 4. 40 
1884..... 4. 5o 3. 75 4. 10 3. 75 I 4.15 4.10 4. o5 3. 6211 
188.'5..... 3. 70 3. 55 3. 70 3. 60 3. 70 3. 62~ 3. 70 3. 62~ 
1886..... 4. 70 1 4. 50 4. 90 4. 60 4. 95 4. 85 4. 90 4. 65 
1887..... 4. 45 4. 15
1
4. 50 
1
4.25
1
4.45 4. 25 I 4. 3% ~- 20 
1888 .. -.. 4. !)0 4. 50 5.15 4. 60 5. 2i> 5. 00 5. 05 4. 55 
6. "25 
6.18 
G. b2 
6.62 
6. 00 
5. 95 
6. 50 
6. 00 
3.50 
3.12 
5. 25 
4. 70 
4. 35 
4. 55 
3. 75 
3. 75 
4. 75 
4. 70 
4. 62~ 
6. 20 6. 25 
6. 10 6. 15 
6. 25 6. 62 
6. 35 6. 55 
5. 75 6. 00 
5.~0 1 5.90 6. 10 6. 50 
5. 55 5. 70 
3. 25 3. 50 
2. 87 3. 80 
4. 40 4. 75 
4. 25 4. 50 
4. 60 4. !)0 
4. 40 4. 45 
3. 52~ 3. 65 
3. 60 3. 85 
4.65 4. 90 
4. 30 4. 70 
4. 00 4.10 
6. 20 
6.12 
6.40 
6.12 
5. 62 
5. 75 
6.25 
5. 60 
3.12 
3.12 
4.50 
4.25 
4.55 
4. 40 
3.57! 
3. 62~ 
4.65 
4.50 
3. 65 
July. I August. I September. ~tober. J N~vember.l December. 
--·-----
Years. ...; ~ .• ...; ... ~ .... . ~ . ~ I . ...; ttl d) lfl .... «J ~ m .,. . "' ~ lfl ~ <P lfl ~ ttl ~ ttl <P rn 
..d Q.l ..d ~ ..d ~ ..d <P ..d <P ..d Q,l bl) ~ bll ~ bll il= bll II= bll II= bC II= 
~ 0 ~ 0 ~ j iil ~ iE ~ iil 0 ~ ~ ~ 
---
--- - - ----
6. 37 1 6.30 
--- -
--
- - ----
1870 .•••. 6: 30 6.20 6. 37 6. 32 6.37 6. 25 6.35 6. 25 G. 35 6.25 
1871. •••. 6.15 6.10 6.12 6. 00 I { 1o 1 6. oo 6.00 5. 87 6.00 5. 90 6.00 5. 75 I 1872 .... 6. 62 6.40 6. 50 6..40 50 1 6.30 6.62 6.40 6.60 6.50 6.60 6. 42 1 1873 ••••. 6.12 6.00 6. 25 6.00 6. 62 6. 37 6. 75 6.25 6.50 6.00 6.12 6.00 
187( ..... 5. 80 5. 62 s.so I 5. 65 6.10 I 5. 65 6.35 6.10 6. 50 6. 25 6.46 6.12 
1876 ..... 6.00 5.95 5. 95 5. 87 5. 87 I 5. 70 5. 65 5. 60 5. 87 5.65 5. 95 5.87 
1876 ..... 6. 35 6. 20 6.37 ' 6.25 6. 25 ' 6.00 6.00 5.80 5.80 5. 70 5. 70 5.65 
1877 ..... 5. 60 5.37 5.12 4.90 4.85 4. 75 4..85 4.25 4. 75 4.50 4.60 4.DO 
1878 . .... 3.62 3.25 3.50 3. 20 3.45 3.25 3.60 3.37 3.95 3.60 4.00 3.90 
1879 . .... 4.10 3.90 4. 05 4. 00 4.00 3. 75 5.50 4.00 5. 62 5.00 5.60 5. 50 
1880 ..••. 4.75 4. 25 5.00 4.30 4.90 4. 80 4. 87 4.65 4.85 4. 75 4. 7a i. 25 
1881. .... 4.90 4. 50 4.95 4.75 5.37 4. 95 5. 25 4.87 5. 25 4.90 5.25 5.00 
1882 . .... 5.15 4.90 5.10 4.95 5.15 4.95 5.15 4.85 4.90 4.50 4.75 4. 50 
1883 ..••. 4.40 4.30 4. 30 4.20 4.32 4.30 4.32 4.12 4. 05 3.65 3.75 3.60 
1884 ..... 3.70 3.55 3. 70 3.52f 3. 75 3. 55 3. 75 3.60 3. 55 3.37~ 3. 75 3. 50 
1885 ..... 4.15 3. 87~ 4. 25 4.12 4.25 4.00 4.25 4.00 4.60 4.00 4.676 4.50 
1886 ..... 4.90 4.75 4.80 4. 75 4. 70 4.45 4.30 4.00 4.40 4.10 4.35 4. 25 
1887 ..... 4.67~ 4.40 4. 62& 4.55 4.55 4. 25 4.40 4. 20 4. 75 4. 25 5.15 4.90 
1888 . .... 4.07~ 3.85 4. 97! 4.15 5.12! 4. DO 5. 12! 3.626 3. 82! 3.60 3.82l 3. 60 
aGoltl. b Currency. 
The following table, prepared from the annual reports of the daily 
price of leau, compiled by Mr. E. A. Caswell, of New York, shows the 
mopthly average prices from 1884 to 1888, both inclusive: 
Average monthly prices of common pig lead in New York City. 
(Cents per pound.] 
Months. 1884. 1835. 1886. 1887. 1 1888. 
Jl\nnary .................................... ~. ~--;:-; ~ -·;27-~  
February .. .. .. • • • .. .. • • • • • .. .. .. .. .. .. . .. .. .. 3. 98 · 3. 65 4. 75 4. 43 1 4. 92 March .. .. .. ... • • .. ........................... 4. 12 3. 67 4. 87 4. 35 I 5. 14 
April ..... . ...... ............... ........ ...... 3. 8t 3. 63 4. 77 4. 29 , 4. 72~ 
May _......... . .. • • .. • • .. .. .. • • • • .. • .. • .. • • • • 3. 64 3. 67 4. 72 1 4. 49 ' 4. 24. 
June.......................................... 3. 62 a. 73 4. 77 4. 6'l 3. 88 
July .. .. .. . .. .. . .. .. .. .. . . . .. . .. . • • .. .. .. • • • .. 3. 58 4. 06 1 4. 88 1 4. 50 1 3. 96 
August. .. .. .. .. .. . .. . .. .. .. .. .. .. • • . .. . .. .. .. 3. 58 4. 25 1 4. 75 1 4. 55 , 4. 43 September .. . .. . .. .. • .. ... .. ... • ...... •• ... .. . 3. 61 4. 26 , 4. 6.3 1 4. -U 1 4. 99 
October .. • • .. . . . . . . . .. . • .. . • • • • • . • • .. • .. .. .. • • 3. 69 4. 10 .
1
 4. 23 1 4. 30 I 4. 45 
November .. .. . .. .. • • .. . .. .. • .. . . . .. .. . .. . .. .. 3. 46 4. 12 4. 32 4. 35 1 3. 67! 
December ................ -~......... .. .. .. • • .. 3. 60 4. 57 4. 32 5. 00 
1 
3. 73 
Yearly average .......................... 3:73~-3~~-4~Sar-4.47j-4At 
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The following able shows the daily price of lead during 1888, 
compiled by Mr. E. A. Oaswell: 
P1·ice of comrnon pig legd in New York City. 
LYear's averaJ:te for 1888, 4.11.] 
I Jan. Feb. Mar. Apr. May.- Ju~e. July. - .Aug. - Sept. I Oct. Nov. Dec. 
I M:;:::<=- ' " . :- • 72l =- 3, 88 ~3. 96 4 ... - :-1 .~. 3 67! 3 73 
1. ••••• --s. - 4. 7o =1 5· 11{ s~=~ 4. 62~- 4. oo = s. =1 4.11t 4. 90 = 5.12~- a. 82~" -=-3. 6o 
2 .••••• H. 4. 65 . fJ.17~ 5.05 4.62~ 4.00 3.90 4.1fi R. 5.12~ 3.75 K 
3 . ..... 4.90 4.60 5. 17~ 4.8.3 4.62~ S. 4.05 4.20 H. 5.05 3.70 3.60 
4...... 4. 90 4. 60 1 R. 5. 00 ! 4. 62~ 4. 00 H. I 4. 20 4. 95 4. 85 R. 3. 75 
5 ...•.. 4.90 s. 1 5.17~ 4. 90 1 4.60 3.92~ ·1-.07~ I s. 4.95 5.05 3.75 3.75 6 ...... 4.90 4 80 5.25 4.75 S. 3.85 4.05 4.25 4.95 5.10 H. 3.80 7 ...... 4.90 4.90 5.25 4.75 4.60 3.85 4.05 4.27~ 5.00 s. 3.75 3.75 8 . ..••. s. 4.9o 5.25 s. 4.5o 3.75 s. 4.3o 5.oo 5.1o a.1n 3.75 
o...... 4. 90 4. 90 I 5. 25 4. 62i 
1 
4. 4o a. 75 4. 05 4. 3o s. 1 5. oo 3. 75 s. 
10.-- •. - 4. 80 4 90 5. 10 4. 55 I 4. 25 R. 4. 05 4. 32~ 5. 05 5. 00 3. 75 3. 7;) 
11 .. ---- 4. 80 4. 90 s. 4. 75 ' 4. 2(1 3. 75 4. 05 4. 32~ 5. 00 4. 65 s. 3. 75 
12 .. ---- 4. 80 s. 5. 00 4. 70 4. 20 3. 65 3. 95 s. 4. 97~ 4. 80 3. 75 3. 75 
13_-- .. - 4. 62~ 4. 90 5. 00 4. 75 s. 3. 65 3. 95 4. 40 4. 97~ 4. 97! 3. 65 3. 70 
H4 ...... 4.5o 4.9s 5.1o 4.75 4.2o 3.7o 3.95 4.4o 
1
. 4.9n s. 3.65 3.7o 
15 ...... s. j 4.87~ 5.00 s. 4.20 3.70 s. 4.40 4.97~ 4.97~ 3.65 3.65 
16 .. -- _._ 4. 50 4. 95 5.12~ 4. 75 4. 20 3. 75 3. 95 •. 40 s. 4. 80 3. 65 s. 
17 ...... 
1
4. 50 4. 95 Is. 10 4. 70 4. 10 s. 1 a. 95 4. 40 4. 97~ 4. 75 3. 65 3. 65 
18 ...... 4.65 5.00 s. 4.70 4.00 3.75 3.95 4. 40 4.97~ 4.10 s. 3. 65 
]!)_,, ... 1 4.60 s. 5.12! 4.70 4.00 3.75 3.85 s. 4.97~ 3.90 3.65 3.65 
20 ...... I 4. 90 5. 00 , 5. 15 4. 70 S. , 4. 05 3. 85 4. 35 5. 00 3. 90 3. 65 3. 65 
21 ...... , 4. 90 5. oo 5. 15 4. 70 4. oo I 4. 10 .· 3. 85 4. 35 5. oo s. 3. 65 3. 82! 
22...... S. H. 5. 15 S. 4. 00 : 4. 10 I S. 4. 30 5. 00 4. 00 3. 60 3. 77! 
23.... .. 4, 90 5. 05 5. 17! 4. 70 4. 00 I 4. 10 , 3. 92! 4. 45 8. 3. 90 3. 60 8. 
24 ...... 4. 90 5. o5 5.15 4. 70 4. oo s. : 3. 92~ 4. 60 5. oo 3. 85 3. 60 a. T7! 
25 ...... 4.90 1 5.10 S. 4.65 4.00 4.10 ' 3.92~ ' 4..60 5.00 3.82! S. H. 
26 ...... 4. oo s_ 5.15 4. 60 4. oo 4. to 
1 
3. 92! I s. 5. oo a. 80 3. 6o 3. 77! 
27...... 4. 90 5. 12! 5. 15 4. 60 S. 3. 80 1 3. 90 4. 70 5. 00 3. 62~ 3. 60 3. 77t 
28...... 4. 80 5.12! 5. 10 4. 60 4. 05 3. 92! : 3. 90 4. 80 5. 05 s. 3. 60 3. 77! 
29...... s. I' 5.15 5.10 s. 4. 05 3. 92§ : s. . 4. 80 I 5.12~ 3. 62! H. 3. 77! 
30...... 4. 80 .. .. . .. 5. 10 4. 60 H. 3. 90 1 4. 00 11 4. 85 I s. 3. 65 3. 60 s. 
31.. .... 4.80 ....... 5.05 4.05 ------- 4.00 4.97~ ...... 3.65 3 .. 77! 
The year 1888 was particularly eventful in the lead trade, having wit-
nessed a long struggle to force prices upward, and the final disastrous 
collapse of the speculator who had manipulated the market. It was fol-
lowed by a period of depression, due largely to the uncertainty concern-
ing the disposal of large stocks which had passed into the han<Js of 
bankers who had made advances on lead carried in warehouses. The 
year opened with an effort to sell, creating a decline from 4.90 cents on 
the 3rd to 4.50 cents on the 14th. The buying of futures caused a reac-
tion from which there was a decline late in January and early in Febru-
ary, until4.90 cents was reached. Rumors of a movement to form a syn-
dicate and the intercession of the speculative interest put up the price, 
producers and dealers selling heavily on the rise, which, however, was 
pushed till 5.25 cents was reached early in March. Fluctuations followed 
as the speculators bought or sold, the weaker members of' the clique 
letting their holdings go. This caused a drop to 4.55 cents on the lOth. 
The leading operator becoming a buyer once more, the price was raised a 
little, but fluctuated in an unsettled way during the balance of the month. 
During the entire period consumers bought very little, the market re-
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maining entirely in the control of the speculative element. In May, 
and up to the middle of June, the bears succeeded in driving down tlte 
price until it touched 3.65 cents. Purchases were then chiefly made 
to cover future contracts entered into months previously, and the mar-
ket reacted, holding in the vicinity of 4 cents during the balance of the 
month and the greater part of July. During that month the leader on 
the hull side of the speculation continued to make heavy purchases both 
of spot and future supplies, and the· idea began to gain ground that 
the corner aimed at had some chances of success. Under heavy buy-
iug the market advanced almost uninterruptedly during August, clos-
ing near 5 cents, while it had opened at 4.15 and 4.17~ cents. The first 
half of September began quietly, but was followed by very active specu-
lative trading, chiefly for October delivery, at a shade under 5 cent~'!. 
The second half of the month passed more quietly, but with a steady 
increase in prices; business with consumers, Lowever, being practi-
cally at a stand-still. October opened with a weaker speculative mar-
lwt, and offerings became more plentiful. While values were artifici-
ally held up by the leading speculator at the Metal Exchange, lead was 
being offered to consumers at lower and lower prices, until on tile 18th 
4.10 cents was accepted, the nominal quotations on the previous day 
having been 4. 75. On that day 1\[r. Corwith, tbe leader in the specula-
tion, failed.. Numerous sales were made at the Metal Excllange, "nuder 
the rule," to settle tbe contracts which had been defaulted upon. It 
was found that all of the lead actually delivered to bim bad bef>n 
pledged to bankers aiHl dealers, the advances made being about at the 
rate of 4 cents a pound. This fact, and the. appearance of consumers 
as buyers, gave the metal some support, and caused the crisis to be less 
acute than might haYe been expected, the market fluctuating during 
the ualance of the year between 3.65 and 3.77~ cents. 
THF~ LEAD-PRODUCING REGIONS OF TilE UNITED STATES. 
Wllile considerable interest attaches to data bearing on the terri-
torial distribution of the lead product of the United States, it is pos-
siule only to indicate it in a general way. It would obviously lead to er-
roneous conclusions to accept as the product of a State or Territory the 
aggregate quantity cast by its smelters. Ores are sLipped from one 
State or Territory to auotl.ter, and distant refiners have become more and 
more purcllasers of ores. It would be practically impossible to assign 
tlleir receipts to the different districts where they originated, because 
often they come to the smelters and refiners from sampling works. As 
au alternative, efforts might be made to secure direct returns from the 
mines. Such an inquiry would involve labor quite out of proportion to 
the results obtainable, especially since the danger of failing to sf>cnre 
Rcattering returns would be great. Nor would a minute knowledge of 
tlw source of the metal be or mnelt grf>ater service than tbe broad facts 
obtainable without so minute an inquiry. 
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Uta,h.-According to the statement of Messrs. Wells, Fargo & Co. 
the production of the smelters of Utah was as follows: 
Wells, Fm·go cf· Co.'s statement of the lead p1·oduct of Utah for 1885, 1886, 1887, and 1888. 
·works. 1885, base 1 1886, base 1887, base 1888, base I 
bullion. bullion. bullion. bullion. 
---
Pounds. I Pounds. Pounds. Pounds. 
Germania Lead Works................. 7, 975,400 9, 834,700 7, 215,616 7, 072,700 
Hanauer............................... 9, 352, 644 11, 741, 763 12, 064, 000 9, 882, 000 
Horn Silver Mining Comvany ......... 4, 905,932 .................................. .. 
Mingo Furnace Company.............. 11, 744, 000 11, 743, 749 5, 215, 310 5, 129, 100 
Other smelters............... . . • .. . .. .. .. . .. . .. .. .. 523, 631 ...................... .. 
Net product base bullion ............ 1 33,977,976 33,843,843 24,494,926 22,083,800 
Leau in ores anu matte shipped . ..... 1 20, 340, 800 14, 612, 417 1 21,182, 0:35 22,483, 357 
Totallcall . ...................... ~ -M,3i8,m1·48,456,26o 45,676,961 44,567:157 
In 1888 the high price of lead opened up many small mines, which 
it is believed can not pay at prices ruling towards the end of tlte year. 
Tlw only new development during 1888 worthy of notice was the dis-
covery on the Woodside claim at Park City of a body o( carbonate 
01·e, which yiel<leu considerable quantities during the latter part of the 
year. It is still producing in increasing quantities, but does not yet 
throw upon the market enough lead to seriously affect the lead pro-
duction of Utah. The Territory has few lead mines which haYe not 
worked through the oxidized into the sulphuret ores. 'fhe mines which 
have hitherto produced only siliceous ores, low in lead, are apparently 
running into heavier lead bodies as they sink down. The smelting in-
dustry of Utah is struggl1ng against growing difficulties. The fact 
alone that the proportion of snlphurets is increasing is gradually mak-
ing smelting costlier, because it increases the loss in lead and the con-
sumption of iron ore, which in Utah is a barren flux. In 1888 more 
Utah ore was smelted outside of the Territory than ever before, most of 
the ore going to Denver, Kansas City, and Pueblo, while small quanti-
tics were shipped to Aurora, Illinois, and San Francisco. More favor-
allle rates to eastern and western points decreased the quantity of Idaho 
ore treated by the smelters of the Territory. In the fall of 1888 the 
bullion rate to the Missouri river was reduced to $15 per ton, and coke 
was lowered to $11 per ton; but on the other band, a rate of $8 per ton 
waH given on low grade ore to Denver, a reduction of $2.60 per ton. 
~rhe apparent reason for the discrimination complained of by Utah 
smelters, who are handicapped by their distance from the fuel and from 
the lead markets, is that the railroads have an excess of W1St-1Jound 
freight. In order to fill their empty cars going east, they have placed 
low rates on ore to Colorado and Missouri River points. 
· Nel'ada.-Aside from a few small uJHlertakings, tlw Richmond and the 
Etuel{a companies remain the only notable producers in the State. The 
latter has now a desilverizing plant. 
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Since 1877 the production of lead in the State has been as follows : 
Production of leacl in Nevada since 1877. 
~=-' Quantity. ~ ~ e=- Quantity. 1 Years. Quantity. 
Short tons. Sho1·t tons. Shol't tons. 
1878........ . 31, 063 1882......... 8, 590 1886... •. . . . 3, 400 
1877......... 19, 724 1 1881......... 12,826 1885......... 3, 500 
1879.. ... . . . . 22,805 1883......... 6, 000 1887........ 3, 400 
1880......... 16,659 1884. .. . .. . .. 4, 000 I 1888........ 2, 400 
Colorado.-The total output of the Colorado smelters for the year 
1888 was 73,749 short tons as compared with 74,815 short tons in 1887. 
Two of the smelters report their product in such a way that the quantity 
of lead derived from Colorado ores is segregated, which would make 
the product of the State 64,202 tons. In the absence of data relating 
to the ore receipts of other large Colorado smelting plants from outside 
sources and of details of the shipments of ore from the State to distant 
points, it is impossible to estimate with sufficient accuracy the quantity 
of the metal really obtained from ores mined in the State. The follow-
ing table gives the production of the individual smelting works : 
• 
P1·oduction of lead by Colorado smelting works. 
Name of works. 1887. 1888. 
I 
1886. 
------------ I 
American Smelting \VorkR, Leadville and Calion 
City .......... .. .......................... . .... .. 
Arkansas Valley Smelting Company Leadville ... . Hani~on Reduction \Vorks, Leadville ............ . 
La Plata Smelting Company, Lea<lville .......... .. 
Manville Smelting 'Vorks, Leaclvill n ............. .. 
Colorado :::inwiLing Company, Pueblo .............. . 
Pueblo Smdting and llefiniug Company, Pueblo . . . 
San .Jnan antl New York Smelting Company ...... . 
Royal Go•ge Smelting 'Vorks ..................... . 
Golden Smeltiug Company ........................ . 
Holden SmelLing Company .. .. .. ........... . ..... .. 
Short totlS. Shol't tons. Shol't tons . 
G, 134 9,108 
8, 6t3 I, 7, 801 I 
4, 020 5, 428 
4, 370 2, 719 
2, H26 1 2, 548 
9, 327 I 8, 668 
~: ~g~ I ...... ~·- ~~~ 
2, :l4!:l 700 
1. 020 I 1, 800 
1, 454 9, 743 
i, 329 
7,941 
~. !ll:i 
3, 036 
s, a:w 
8, 811 
1, 978 
(a)7, 620 
Omaha antl Grant Smelting Company (Color~tlo 
ore8) .... . . . . . . . .... .. ....... ... . . . . ...... ... . . ... 8, 6-!5 (b)l2, 171 (b)14, 444 
Miscellaneous. .. . . .. . . . .. . .. .. . . . .. .. .. .. .. . .. .. • .. 1, 282 2, 800 500 
--~------
Total........ . ................................ 61, 289 69, 341 64, 202 
(a) The total lead produced by the Holden Smelting Company was 11,687 tons. 
(li) The totalleatl produced by the Omaha and Grant works from ores from all sources was, in 1887, 
17,ti-!5 tons, and in 1888, 19,924 tons. 
~rhe Lead ville smelters lost some ground during 1888, their total prod-
uct being 22,490 tons of base bullion, against a0,575 tons in 1887. The 
ore production of the camp fell off somewhat, owing cbietly to the cessa-
tion of shipments by the small slopes and the reduction of the product 
of some of the other larger mines. 
In the Monarch district the output of two of the leading mines, the 
Madonna and the Eclipse, fell off, the lead contents of the ores shipped 
denlining from 7,571 tons in 1887 to 5,733 tons in 1888. 
On tlte other hand, ARpen has become quite a heavy contributor to 
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the lead supply of Colorado, the ore shipped by the Aspen Mining 
and Smelting Company, the Enterprise, and the Aspen containing about 
8,000 tons of lead. 
Idaho.-Considering the fact that it was made early in 1888, the esti-
mate by Mr. Burbidge, of the Coeur d'Alene Sampling Works, that the 
Coeur d'Alene district would produce between 25,000 and 26,000 tons of 
lead was well borne out by the record of the year. Mr. Burbidge has 
collected data on which he bases the following report of the actual ship-
ments of the year 1888: 
ShiJnnents of Idaho lead oTes in 1888. 
-1--- ---
Ore. . . . . . . . . . . . . . . . • . • • . . . . . . • • . • . • . . . . . . . . • • • . . • • . . . . . . . . 5, 500 40 2, 200 Tons. I Tons. 
Concentrates............................................. 34, 000 57\\- 19, 550 
Total .... ~---····································--'· --s9,50o-~~~21,"750 
It is estimated that 30,000 tons of the materia] shipped went to Mon-
tana smelters, while 3,500 tons went to Denver work~, 3,000 tons to 
Omaha, and the same quantity to ~urora, the total cost of freight aud 
treatment being about the same at all the poiuts in question. During 
the year the competition among buyers resulted in much better terms 
for the mines, the prices paid for product beiug about $5 to $6 higheJ' 
at the close of the year than at the opening of 1888. 'fhe total cost of 
freight and treatment charges in April, 1889, averaged about $36 per ton, 
the works paying on the basis of New York quotations for 90 per ceut. 
of the lead and 95 per cent. of the silver contents. The freights were 
$23 to Omaha and Aurora, $18.30 to Denver, and from $14 to $16 to 
Montana points. It is stated, however, that the Montana smelters have 
secured a "milling in transit" rate, enabling them to ship concentrates 
to the smelter and the buUion thence to the eastern refineries for the 
same rate at which a ton of concentrates is shipped direct to the East. 
The extension of the Oregon Rail way and Navigation Company from 
Farmington to Coeur d'Alene City is being actively pushed. Instead 
of the Northern Pacific building a connecting link, as was first believed, 
it now seems likely that the new road will be operated ,ioint1y by the 
two companies. This will not give the mines the expected benefit of 
competition, but it is probable that rates wHl have to be made which 
will enable the smelters on the Union Pacific system to secure some ore, 
so that the mines will have the advantage of the jncreased competition 
on the part of smelters thus created. .A line has been surveyed toward 
the Sunset Peak district, which is known to possess promising mines, 
but good authorities question whether further work will be done in that 
direction this year. 
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During the latter hal{' of 1888 three new concentrating works were 
started, two of them closing down, however, when the price of lead de-
clined. A fourth plant began operations in April, 1889, at the Hunter 
mine, at Mullan, soon after the completion of a branch railroad to that . 
point. In addition to these, three other concentrating plants were nuder 
construction in the spring of 1889, which are expected to be in opera-
tion in tue summer of 1889, and will probably increase the daily output 
by about 75 to 80 tons of 55 per cent. concentrates. Mr. Burbidge 
estimates that the lead product of the district will reach 33,000 tons, 
providing the price of the metal is maintained at a figure which will 
justify active work throughout the year. 
New Mexico.-No developments of general interest took place during 
1888. The Graphic mine was closed down for a considerable period, 110 
:satisfactory leases being obtainable because the affairs of the property 
were much involved. The Kelley mine, while it is shipping some ore, 
has fallen off in production. Some dead work was being done in the 
Rpring of 1889, which stopped the work of the lessees. A small con-
centrator at the mine is treating some low-grade ores, but tll us far it has 
worke<l only in a very desultory manner. 
llfontana.-It is estimated that Montana smelters produced 13,125 
short tons of base bullion; but it should be stated that a large propor-
tion of this quantity is from ore derived from Idaho, the Coeur d'Alene 
district in particular. Aside from the operations at Glendale, tl1e 
smelting business is carried ou by two large works, the Montana Smelt-
ing Company, at Great Falls, and the Helena & Livingston Smelting 
and Reduction Company, at Helena. It is reported that the former 
will soon a<ld five furnaces in addition to the five already built, and that 
the latter contemplates an increase of its plant at au early date. 
During 1888 the Hecla Consolidated Mining Company, at Glendale, 
produced 3,442 tons of lead, 208,605 pounds of copper, 71o,859.88 
ounces of silver, and 1,210.71 ounces of gold from 17,545 tons smelte<l. 
The average assay was 44.8 ounces of silver and 26.7 per cent. of lead, 
the ore carrying 29.7 per cent. of silica. For fluxing 4,765 tons of iron 
ore 4,348 tons of limestone and 7,065 tons of slag were used, the fupl 
consumption being 477,788 bushels of charcoal and 3,209 tons of coke, 
making the fuel cost per ton of charge mixture $3.36 in 1888, as com-
pared with $4.0G in 1887. The gross income was $833,603.51, whieh 
after the payment of costs and expenses, aggregating $626,19G.33, 
left net earnings of $207,407.18, out of which $180,000 was paid in diYi-
dends. 
Jliissout·i and Kansas.-Tbe enlargement of capacity during 1887 by 
the Saint Joseph Lead Company and the development during the same 
year of the Doe Run Company came into full play during 1888 and 
chiefly contributed to the increase in the output. Since theu no 
deYelopments general in their character have been made likely to lead 
to a material increase in the output of this section of the country. 
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Lead imported and entered for consumption in the United States, 1867 to 1888, inclusive. 
(Calendar years ending December 31 from 1886 to 1888; previous years end Juno 30.] 
-------:~------- -- ---------
Y••J Oro and d""·jl ~~;ga nnd~n... : ~~~~1;J:;pe, "_ho_t_. _ i .;:: I 
, I I • • ' speci- Total value. 
1 ~-~~~- IVa e.! Quantit-y. Value. I ~y;;- Value .. ~ft~~- Value.\ tied. 
,--.--- -- ~---- ----, ------ --- 1----1 
1867 .. - 611 $25 I 65, 322, 923 $2, 812, 668 I 185, 825 $9, 560 . - .......... -- $6, 222 $2, 828, 475 
I 
· Lbs. i Lbs. : I Lba. Lbs. 
1868... 6,945. 239 ~ 63,254,677: 2,668,915j142,137 7,229 --------!-----· 6,604 2,682,987 
1869 .................... 1 87,865,471' 3,653,481. 307,424 15,531 .............. 18,885 3,687,897 I 1870 .. - 5, 973 176 ' 85,895, 72! 3, 530, 837 I 141,681 6, 879 ...... "I'..... 10, 44! I 3, 548, :-!36 
1
1871. .. 
1 
3lG 10 ofll, 496, 715 3, 121, 096 
1 
86, 112 4, 209 : .. _ ..... _ •• • • • s, no 1 3, 734,045 
1872... . 32, 331 1, 425 . n, os6, 657 : 2, 929, 623
1
15, 518 859 : __ .. _.. .. .. . . 20, 191 2, 952, o9s 
187H ......... --I ...... -I 72, 423, 641 3, 233, 011 105 13 I 420 $50 21, 503 a, 254, 576 
1874 ....... --- .. • ....... --.! 46,205, 15! 2, 231,817 ..• ---- •. , ....... 130, 219 ' 1, 349 :36, 484 2, 269, 650 
I 1875... 13,206 . 320 1 32, 770, 7ll 1, 559,017 
1
......... .. • • • • 58 1 4 25, 774 1, 585, 115 
1876 .. - .. . • . • . . . . .... --- 14, 329, 366 682, 132 ........... -... . 20, 007 : 1, 204 ' 2':'' 106 710, 442 
11::!77 .. -I 1, ooo 20 14, 583, 845 671, 482 i ......... 
1
....... 1ti, 502 1, 242 · 1, on 673, 785 
187iL ........... :.. . .. . • . 6, 717, 052 294, 2331......... . •• . . . . 15, 8::!9 9631 113 295, 309 
1879 ... 1-- ...... T....... 1, 216,500 42,983 .. • . . . • • . . • • • . . . 3, 748 209 930 44,122 
1880 ... 1 ................. 6,723,706 246,015 ......... ....... 1,120 54 371 246,440 
1881.. 5, 931 97 4, 322, o68 159, 129 ! ........... _.... 900 65 1, 443 160, n4 
1882... 21, 698 : 500 6, 079, 30! 202, 603 ! ........ '--.-... 1, 469 99 2, 449 ~05, 651 
1883--- 600 17 ' 4, 037, 867 130, 108,.-- .. ---- ---.... 1, 510 79 8, 030 - 138, 234 
Jll84... 419 13 ' 3, 072, 738 • 85, 395 1=>, 040 1 630 .............. -j 1, 992 88, 030 
1885... 4,218 57 5,862,474 143,103' 971,!!51 22,217 ....... ------- 1,372 166,749 
1887 .. 153,731 21,487 7,716,783 219,770 27,941 1,286 ............... 302 212,8-!5 
1886 ... ,715,588 9,699,17,582,298 491,3l0 II 27,357 1,218, ............... , 964 503,191 
1~~:-~. ~s,~o . 2, 468 _2· 582, 236 _ ~9, 891 23, 1o3 I ~2o~ -~:_- ..... _ 977_1 __ 1_4_, 5-31::!-- _ 
Old and scmp leacl imported and entered for consumption in tlte Unitell States, 18137 to 
lSStl, inclusil,t. 
[Calendar years ending December 31 fl'om 1886 t~ 1888; previous year:i end June 30.] 
Years. Quantity. ValueJ Years. ~~uant~ Value. 
Pounds. 
1867 ............... -- 1, 255, 233 
18tl!L..... ...... .... 2 465 575 
1869 ....... -•••.• --.. 2: 983: 272 
1870 .....••. - ....... - 3, 756, 785 
1871 ....•••..••••. - . . 2, 289, 688 
1872 ............. -.- • 4, 257, 778 
1873.- ..•••. - ..... --- 3, 5!5, 098 
1874........... ...... :!95,516 
1875 ........... - ... - 382,150 
1876 ........ --- .... -- 265, 86ll 
1~7- .... -•.. -•.... -.. 249, 645 
$53,202 
101,586 
123,068 
150,379 
94,467 
171, 324 
151, 756 
13,897 
13,964 
9, 534 
8, 383 
1878 ............... .. 
1879.- ···-··········· 
1880. ···••• .••. ··••·· l~~~: :::::::::::::::: 
Hill:L .......•••.••••. 
Ul8-L .............. .. 
1885 ..••..••••• -·-··· 
1886 .. -·············· 
11:(87 -· ··- .••.••.••••. 
1888 .. -·. ··•••• .•.... 
Pounds. 
106, 342 $3, 756 
i2, 21::!3 1, 153 
213, 063 5, 262 
123, 018 'l 7•>9 
220, 702 5: 949 
1, 094, 133 31, 7!!4 
160, 356 4, sao 
4 866 106 
24:726 882 
33, 100 904 136, 6251 4, 3231 
-----
Leall antl manufactures of lead, of domestic prodnclion, exported front the United States. 
I 
I Manufactures of-Fiscal years ending 
September 30 until 1------~- - --1!!4~, tiseal yeat:s : 1
1 
Pewter Ban, shot, etc. 
emhngJ.une30unt•l Lead. and leal 
1885, aud calewlar l · 
years emling De- ----
cember 31 since. Quantity. Yalne. Value. 
Total 
value. 
I ~-
1790 ..•.•.•.•.•••. ··- .. 
, H!O:J (barrels) ...•...... 
Qnantity. Value. 
Pounds. 1 Pounds. 
13, 440 $810 .. -- .... - --- .... -- . • • • • • . . . . $8~ 
900 ....... - - . . . - .. - -- .. - - ... - . . . • • • • • . . . ..••• -... . 
180-! .................. . 19, 804 •••• - . . • . . •.. -... - .. -- ... - .. . . • . • • . . . . .. ..... - .. . 
1805 .. -- ...•••••• -.... . 8, 000 ..•••.. - - . -•••••. - . . . -- •• ' - - . . . ... -- . . • . • •••••. - - .. 
1ll08 ......•..... ·-·--. 40, 583 .•••. - . - - ........ - . . . --- --- - - . . .. - •. - ••..•.. -- . - .. -
1809 ................. . 
1810 .•.•••••.••••. ··-·-
1811 ··--·· ........... . ~!~;!~~ I : :: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :: : : : : : : : : 
1812 ....•... ·-.-- ....•. 74,875 ................................................ . 
1813 .................. . 276,940 ,, ......... ······--- ............................. .. 
1814 ..••••• ·--- -· .••••. 43, 600 '.--. . . - . . . -- . -. . . . . . --. -- . - - ...... - . -.. . --- -- .... . 
LEAD. Hl 
Lead and t1uowjactlt1·es of lea<l, of domestic p1·oduction, cxpm·ted, etc.-Continued, 
' Fiscal years ending I :Manufactures:;_ \ 
September 30 until ____ ____ _ Bars, shot, etc. 
1842, fiscal years I Pewter 
endlngJune30until Lead. and lead., 
1885, and calendar 
1 years ending De- ---- - ------
Total 
value. 
)~;~~ber:31:•~eo·: ::: ::~;;: .. V·l:~ v~~··;:. ~::;:.:~.;~~~·J ......... , 
1817 ...•.• • . • . . . . . . . . . . 111 I 034 $9, 993 . . • . . • • . . . . •.. • • . . . . • • • • • . . . . $9, 99~ 
1818................... 281, 168 22,493 . . • • . . . . . . . . • • • . . . . . . . . . . . . . . . 2:!, 49:J 
1819. ····•· ...•.. ... ... 94,362 7, 549 ...•••. ... . . . . ..••.. . .•. ....•. 7, &49 
1820................... 25,6991 1,799 .....•.... .......... .......... 1,799 
1821.. .•. .• . .. . .. .. . •. . 56, 192 3, 512 . . . . . .•••. ... . .• . . . . . . • . . . . . . . 3, 512 
1822. ...••. ...... .•.•.. 66,316 4, 244 .••...........••... . ······. ... 4, 2~4 
1823 ....•••.•••........ 1 51,549 il,098 ··••••········•···•··········· 3,098 
1824................... 18, 604 1, 356 . . • . . . . . . . . . . . . . . . . . . • . • . . . • . 1, 136 
1825 ......•.. -......... 189, 930 12, 697 ...... -... . . . . . . . • • . . . . • . . . . . . 12 697 
1826.. ... .• .•.• .. . .. . . . 47, 337 1 3, 347 $1, 82o . .. . . . . . . 5: 167 
1827................... 50, 160 3, 7G1 6, 183,.......... . . . . . . . . . . 9, 9441 
1828 .... - .. --.--- ...... \ 76, 882 4, 184 5, 545 .. - .• -.--- . . . . . . . • . . 9, 729 
1829................... 179,9521 8,417 5,185 ·········- ......... 13,602 
1830................... 128,417 4,831 4,172 ·········· ·······••· 9,0031 
1831........ •• • • • . . . . . . 152, 1)78 7, OG8 6, 422 . . . • . • . . . . . . . . . . . . . 13, 490 
1832 "t~>., 4"9 4, 4°,'l 983 "• 4G6 
1833::::::::::::::::::: 1 u9,4o7 5,u85 2,010 1::::::::::,:::::::::·. 7,.()!Jj 
1834 13, 480 80.3 2, 224 .•••••.••.... -...... 3, 0~!9 
1 
i~~c: ::::::::::::::::I ~~: ~~~ ~: ~t~ 4, ;~~ :::::::::: ::::::::::I ~: ~~t 
18:!7 ....•••..•••...•... , 297,488 17,0151 3,132 ···•••········•···•· 20,147 
1838................... 375, 231 21, 747 6, 461 . . . . . . . . . . . . . • . • . . . . 2i! 208 
1839............. . . . . . . 81, 377 6, oo3 12, 637 ..••••.....••..•... -~ u~: tHo 
1840 . . . . . • . .. . . . . .. . . . 882, 620 39, G87 15,296 . ..• .• . . • . .. . . .• . . . . 54, 983 
1841. ....•............. 2,177,164 9G,748 1 20,546 .•••...... .......... 117,294 1842................... 14, 552,357 523,428 16,789 . . . . . . . . . . . . . . .. .• • . 540,217 
184:l(uiuetuonti.Js) .... 15,3G6,918 492,765 7,121 ........•...•...•... \ 4!!!1,886 
184-i ...•.............•. 18,420,407 595,238 10,018 ·········· .......... 60fi,256 
1845................... 10, 188, 024 342, 64G 14, 404 . . . . . . . . . . . . . . . . . .. . :l57, OfiO 
1846. . . • • • . . . • . . . • . . .. . 16, R23, 76G G14, 518 10, 278 . . . • . . . . • . . . . . .. . • • . 624, 796 
1847.. •• • •• • ••• . • • . . . . 3, :l26, 0~~8 124, 981 I 13, G94 . . . • • • . . • . . •. . • • . • . . 1:l8, ()75 
1848................... 1, 994, 70-1 84, 278 7, 739 . . . . .• . . . . .. • . . . . . . . 92, 017 
1849. .••• •• . • •. . .• . . . . . 680,249 30, 198 13, 196 . . . . . .. . . . . . . . . •• • . . 4:!, 39~ 
1850. . . . . . . • . . . . . . •• • •• 261, 12J 12, 797
1 
22, G82 . .. . . . . . . . . . . . . • . . . 35, 479 
1851. ..••••..•......... ··•••· ..•.•. ... .•.••. 16,426 229,448 $11,774 2~. :!00 
1852.. •.. . • . . . .. . .••.•. . .. . .. . •• • . . 1H, 469 747, 93Q '!9 7'>5 51, 194 
1853. . . . . . . . . . • . . . . . . . . . . . • . . . • • . • . .. . . . . . . . 14, 064 100, 778 f '5; s"Jo HI, GO-t 
1854 .•....•........... ..•......... .•••••.... 1G,478 404,247 2ti,874 43,:!5:! 
1855........ .. . . . ••• ••• • . . • • . . . . .. . . . . . . .•. •. 5, 233 1G5, 533 14,298 19, 5:l1 
1856........................... .................... .................. 5,G28 31o,o29 27,5J2 a~J,I4o 
1857. . . . • • • . . • . . • • . . . • . . • . . . . . . . . . . . . . . . . . . . . 4, 818 870, 544 f18, G24 63, 4-!:! 
18a8..... .. . • . . . • • . . . . . . .. . . . . .. • . . . . . . . . . . . . 27, 327 900, G07 48, 119 75, -t46 
1859 . . • . . • • . • • . . . . . . . . .. . . . . . . . . . . . . . . . . . . 2H, 782 31:!, 988 21-!, 575 57, 357 
1860. ...•••.•• .• •• . . . . . . ••••. .•.•.• . . . . ••• • . . 5G, 081 90:! 468 50,446 106,527 
1861................... .... ..... ... .••... ... . 30,534 109: 02:! G, 2H 36,775 
l~J::::::::::::•::::. :::::::::::r:••:::• l!J!! :!l:l!t I ,:!:!~ ·
1 
J~:l!! 1 ~l~l+LH:::~:· ~~:HEI ::··L· ~nn -~~:J!h.AJ!~_. ll:!!! 
1870.. ................. . . . . . • •. . . . . 28, 315 . . . . . . . . . . . . . . . .. • .. 28, 315 
1871. . . . . . • • . • • • . . . • . . . . . . . . . . . . . . . 79, 880 . . • . . • . . . . . . . . . . . . .. . . . . . . . . . . 79, StlO 
1872 ......••..... ·••••· .•...... ... 48,132 .....•.•.. ....... ... .... ...... 48,1:!2 
1873............. .• . • • . . . . . . . . . . . . . 13, 392 . . . . • • • • • . . . . . . . . . . . . . . • • • . . . 13, 392 
~~~~ :::::::::::::::::: .:::::;::::: ~~~:~~~ :::::::::: ::::::::::::::::::::1 :~~:~~~ 
187G . . . . . • . . . . • . . ... . . . . . . . . . . . . . . 102, 72G . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 102, 726 
1877 ........... - ..• -... . . . • • . . . . . . . 49, 835 .• - ..••• -. . . -. . . . . . . . . . . . . . . . 49, 835 
1878 ......................... ·••·•· 314,904 . •.. ...... . .•. . . . .. . . .. . ...••. 314,904 
1879... .. . . •. . . . . .. . . . . . .. . . . ..•... 280, 771 . . . . . •. . . . . • . . . . . . . 280, 771 
~~~~-::::::::::::::-:::: :::::~:::::: ~g:~~~ :::::::::: :::~:::::: :::::::::. ~~:~i~ I 
1882 ..........•....•......... ·••··· 178,779 ....................... ··•··· 17483, ~1,~0,98. i 
, 188:\ . .........•..•••.. ...... ...... 43,108 . ....••• .. ...... ... . ... ..••• , 1 
1
: }1j8-~8~_:_~-~-~-~-~-~-~-;-~-~-~-~-~-~-~-~-~- :_:~-~-~-~-~-:--~-~--~-~-~- uun ~~-~~~~~~~~~ ~~~~~~~~~~,.~~:·:::: !l!J~ 
1
1 
0 194, 216 . • • . . . • . . . . . • . . . . . . . . • • . . . . • • . 194, 216 
-----
ZINC. 
BY 0. KIRCHHOFF, JR. 
The erection of new works and the extension of the operations of older 
concerns led to a further notable increase in the production of spelter 
in the United States. 'l,be additions to capacity were fairly uniformly 
distributed in the West, Bast, and South, and a further growth is likely 
during 1889, additional facilities for production having been JH'6Vided 
during 1888. · 
PRODUCTION. 
Official returns from every producer of spelter in the United States 
in 1888, with the exception of one small concern in Colorado, show the 
following total, as compared with previous years: 
Production of spelter in the Unitul States. 
Years. 
1873 ···--- ·----- ------ -----· ................... ---. 7, 343 
187j ...... -.-- . ---- .. -.--- . --- .... - ... - •.. --- •• - • • . 15, 833 
1880 (censns year enlling May 31) .. .. . • .. .. .. .. . .. 23,239 
18il2 .. - .. - ...... -....... - .......... - .. - - -- --- • -- -- . 33, 765 
1883 .... -- .. - .. - .... - - --- .. -- .... -- ... -.. . .. .. . . .. . 36, 872 
1884 ..... - .............. - .. - .... -- ............. - .. . 38, 544 
1885 ... --------- ...................... - -· ...... . ... 40,688 
1886 ...... -----------------~. ...... ...... ...... .... 42,641 
1887 ............................................... 50,340 
1888 . ----- . --.--- --.- • -. - --- . ---- •.• ---- . -- --- - . --. 55, 903 
Grouped by States, the product has been as follows: 
Production of SJielter in the United States, 18tl2 to 1888, inclnsive, by States. 
States. 1882. 11883. 11884. ~1~85. I ~18~;. 1888. 
---- ,--~~~---- -------~--- ---
Short !• Short !, Sltol'f • Sltol'f j Short Sltol't Short 
tons. , tons. ! to11~. , tuna. tons. tons. tons. 
Illinois ....................... 18,201 · 16,792 1 17,501 19,427 21,077! 22,279 22,445 
Kansas ....................... 7,366, 9,010 I 7,8fi9 H,502 .. 8,9:l2 11,955 : 10,432 
Eastern and Southt:!'U ~tatt:s . 5, 698 
1 
!:i, 340 . 7, 861 18. 082 : 6, 762 7, 446 9, 5tH 
Missouri. __ ..... ____ .. ____ . __ . 2, 500 i 5, 730 !•, :!:!0 4, !i77 ! f>, 810 I 8, 660 I' 13,465 
i Total. ................. ~ 1 :c~3, 76_j 36, 87:! i 3il,' 544 1-40, 6f:J~ _i ~2, rn _ 50, 34'0 55~ 903-
In Illinois, the production has remained nearly stationary, the tl.t ~e 
works, those of the Matthiessen & Hegeler Zinc Uompauy, at La. Salle, 
the Illinois Zinc Uompany, at Peru, and the Uollinsville Zinc Company, 
having turned out about the same quantities as iu previous years. In 
92 
lUissouri, the new branc works of Robert Lanyon & Co., of Pittsburgh, 
Kansas, at Nevada,, Missouri, were in operation during the greater part 
of the year. The plant consists of six Belgian furnaces of one hundred and 
twelve retorts each, the capacity being about2,800 tons per annum. Early 
in 1889 the J oplinmines passed into the hands of the Heckscher interest, 
id-ehtified with the Lehigh Zinc and Irou Company, at Bethlehem, Penn-
sJivania, which has acquired considerable mining property in the district 
and will probably enlarge the works. In Kansas, the Scammonville 
Zinc Works, with two furnaces, started in March, and ran- spasmodic· 
ally until September, w·hen work was stopped. The work of the Girard 
Zinc Company, at Girard, did not start in 1888, the plant not having 
been completed. It consists of one block, and has a capacity of 800 tons 
annually. 
In the Ea~t, the Lehigh Zinc and Iron Company, at Bethlehem, Penn· 
sylvania, is the leading producer, followed by the Passaic Zinc Company. 
The Friedens ville Zinc Gompany erected new works at the famous mines 
of that name dul'ing 1888, amll>egau work at the close of the year, manu-
facturing the Bergen port spelter. so long and so favorably known in this 
country aml abroad. In t.be South, the Bertha Zinc Company, at Pu-
laski, Virginia, has increased its production, remaining by far the largest 
producer. 
Zinc imported and entered for consumption in the United States, 1867 to 1888, inclusive. 
Calendar years 
ending December 
31 from 1886 to 
- 1888; previous 
years endJunb 30. 
1867 .............. . 
1868 .............. . 
1869 .............. . 
1870 ................ . 
1871. ••• 1. ......... . 
1872 .............. . 
1873 .............. . 
1874 .............. . 
1875 .............. . 
1876 .............. . 
1877 .............. . 
1878 .............. . 
1879 .............. . 
1880 .............. . 
1881. ............ .. 
1882 ... . .......... . 
.. }::::~:::::: ::::: 
.. 1885 ............. .. 
1888 .•••••••••••••• 
. tm .............. . 
1888 .......... ·-··. 
I Value of 
----------;----1-----:----l manuf!Wlt· 
Blocks or pigs. Shl!ets. 
Quantity. Value. Quantity. Value. 
Total 
value. 
I 
urea. 
----1-----~1-----1 
Pounds. 
5, 752,611 
9,327, 968 
13,211,575 
9, 221, 121 
11,159, o4o 
11,802,247 
6, 839,897 
3, 593,570 
2, 034,252 
947,322 
1, 266,894 
1, 270,184 
1, 419, 791 
8, OS.2, 620 
2, 859,216 
18,408,391 
17,067,211 1 
5, 869,738 
3, 515,840 
4, 300, 830 
8, 387, 6i7 
3,825,947 
. 
$256,366 I 
417,273 
590,332 
415,497 
508,355 
522,524 
331,3!!9 
203,479 
101,766 11 
56,082 
6a, 25o I 
57,753 
53,294 I 
371,920 
125,457 I 
736,964 I 
6.';5, 503 I 
208,852 I 
11a, 268 1 
136, 138 
276,122 1 146,156 
Pounds. 
5,142, 417 
3,557, 448 
' 8, 306,723 
9, 542,687 
7, 646,821 
10,704,944 
11,122,143 
6, 016,835 
7, 320, 713· 
4, 611,360 
1, 341,333 
1, 255,620 
1,111, 225 
4, 069,310 
2, 727,324 
4, 413,042 
3", 309, ~39 
952,253 
1, 839,860 
1, 092,400 
926,150 
295,287 
$311,767 
203, 8S3 
478,646 
509,860 
409,243 
593,885 
715,706 
424,504 
44t, 539 
298,308 
81,815 
69,381 
53,050 
210,230 
129,158 
207, 03~ 
141,823 
:16, 120 
64,781 
40,320 
32,526 
12,558 
$1,835 
1,623 
2,083 
21,696 
26,366 
58,668 
56,813 
48,304 
26,330 
18,427 
2, 496 
4, 8ll2 
3, 374 
3,571 
7, 603 
4, 940 
5,606 
4, 795 
2, 054 
9,162 
H.,329 
12,080 
$569,968 
622,779 
1, 071,061 
947,053 
943,964 
1, 175,077 
1, 103,918 
676,287 
572,635 
372,817 
147,561 
132,026 
109,718 
585,721 
262,"218 
948,936 
802,982 
249, 76't 
180,103 
185,620 
319,977 
170,794 
94 l\IINERAL RESOURCES. 
Imports of zinc oxide in 1b8rJ, 1886, 1887, and 1888. 
Calendar years ending December 31 from 1886 to 
1888; previous year ends June 30. Dry. In oil. 
1885 .............................................. . 
Ponitds. i Pounds. 
2, 233, 128 98, 566 
2, 526, 3891 79, 788 
4, 961, 080 123, 216 
1, 401,342 51, 985 1 mt: ::::::::::::::::::::::::::::::::::::::::::::: 
----- -----------~ --------
Exports of zinc and zinc ore of dmne8tic )Jroduction, 1864 to 1888, inclnsi'l,c. 
I Plates, sheets, pigs, Calendar yt·•~rs I Ore or oxide. 
ending December or bars. Value of Total 
31 from 1886 to manufact· value. 
1888; previous ures. 
years <·nd June30. Quantity. Value. Quantity. Value. 
-
Otct. Pounds. 
186i ...•.•••••.••.. 14,810 $116,431 95,738 I $12,269 ............... $128,700 
1865 ..........•.. ·- 99,371 : 114, 149 184, 183 22, 74U ..................... 136,889 
18fi0 ............... 
··"'I 25,091 140,798 13,290 .................... 38,381 1867. -····· ···-·· -· ...... ~:-~~;. 32,041 312, 227 30, 587 ................... 62,628 1868 .............. - 74,706 1, 022, 699 68, 214 .................... 142,920 1869 ............. -· 6ii, 411 .................... .................. . ................. 65,411 
1870 ............... 15, 286 :~: ~g~ : 110, 157 10,672 ................. 92,159 1871. ............ ·- 9, 621 76,380 7, 823 ................... 56,115 
1872 ............... 3, 686 2(), 880 62, 91!) 5, 726 ................... 26,606 
1873 ....................... 234 2, 304 73, !)53 4, 656 . ................... 6, 960 
187-1 ............... 2,550 20,037 43,566 3, 612 ..... ~ -..... 23,649 
1875 ..•...••....... 3, 083 20, 65!) 38,090 4, 245 $1,000 25,904 
1876 ....... ··-··· .. 10,178 66,259 134,542 11, 651 4, 333 82,243 
1877 .. -·· ........ -· 6, 428 34,468 1, 41!), 022 115,122 1,118 150,708 
1878 ............... 16, OiiO 83,831 2, 545,320 216, 580 567 300,978 
1879 ........ --- .. -· 10, 660 40, 3f)!) 2, 132, !)4!) 170,654 ................... 211,053 
1880 - --·---·--···- 13,024 42,036 . 1, 368,302 110,264 ·······----- 161, 300 1881 .. - ...•••...... 11,390 16, 405 I, 491, 786 132, 805 168 149,378 
1882 ..•... --·--···- 10, !)04 13,736 1, 489,552 124,638 ................. 138,:174 
1883 ............... a, 045 ll, 50!) 852,333 70,981 734 83,224 
188L ..• 4, 780 Hi,685 126, 043 0,576 4, 666 30,027 
1885 ............. -- 6,840 22,824 101,585 7, 270 4, 99l 35,085 
188fi ............... 26, 6:!0 49,455 917, 220 75, 192 13, 526 138, 173 
1887 ............... 4, 700 17, 286 136, 670 !), 017 16,789 43,092 
1888.----- ......... 4, 560 18,034 62,234 4, 270 19, 098 41,402 
PRICES OF ZINC. 
The following table summarizes the pric~s of spelter since 1875 : 
Prices of common 1cesteru spellm· in New rork City, 1875 to 1888, inclusire. 
[Cents per pound. Figures in parentheses are combination prices.l 
January. -~ebruary.[ March I .. A~pril. 
Years. 
1875 ...•.•.. 6.75 
1876 ........ (7. 60) 
1877 . - . .. • . . 6. 50 
1878.--- .. -- 5. 75 
1870 ........ t..50 
1880 ...... ·- 6. 50 
1881. ..... -. 5. 25 
1882 ....... - 6. 00 
1883 ..•.. --. 4. 62 
1884 ....... - 4. 37 
1885 ........ 4. 50 
1886 ........ 4.50 
1887 ........ 4. 60 
1888 ........ 5. 37 
I 
~ 
~ 
t:.C 
~ 
-
i ~ li I~ ~ ~ ~ ~ ~ H ~ H 
--1- --
6. 37 I 6. 67 6. 25,6. 50 I 6. 
7. 40 (7. 75) 7. 50 (7. 75) 7. 
6. 25 6 62 ; 6. 50 6. 50 0. 
5. 50 5. 62 5. 25 5. 62 5. 
4. 25 4-. 62 4. 40 . 4. 6·~ 4. 
5. 87 6. 75 6. 37 I 6. 75 6. 
4. 87 5. 25 5. 12 
1
· 5. oo 4. 
5. 75 5. 75 5. 62 5. 6?, 5. 
4. 50 4. 62 1 4. 110 i 4. 75 4. 
4. 20 4. 40 4. 25 . 4. 60 . 4. 
4. 12 . 4. 30 ,4. 2514. 30 ,4. 4. 30 4. 55 4. 30 4. 60 4. 
!. 50 14. 60 4. 40 !' 4. 60 4. 
5. 20 s. 35 I 5. 25 s. 25 i 4. 
20 1 (7. oo) 
62 (8. 00) 
37 . 6. 37 
25 5 25 
37 . 4. 75 
5016.50 
87 5.12 
37 ' 5. 50 
62 4. 75 
40 4.. 65 
12 4. 30 
50 4. 60 
40 4. 6:) 
87 4. 87 
---
...; 
(f) 
Q) 
a: 
0 
H 
-
6.50 
7. 60 
6.t!5 
5.00 
4. 25 
6.12 
4. 75 
5. 25 
4.60 
4. 50 
4.12 
4.50 
4.45 
4.60 
])fay . June. 
--
~ ~ ~ <!! ~ C1> Q) 
"' ~ Q) ~ Q) 
bll a: b.t a: 
iE 0 iii 0 H H 
- ---- --
(7. 25) 7.15 \7. 25} 7.15 
(8. 00) 7. 75 (8. 00) 7. 25 
6. 2~ 6. 00 6.12 5.87 
5. 00 4. 62 4.62 4. 25 
4.50 4. 25 4. 37 4.12 
6. 00 5. 62 5.50 5.12 
5. 00 4.87 5. 00 4. 75 
5. 62 5.25 5. 37 5. 25 
4. 75 4,50 4.62 4.37 
4.60 4.45 4. 60 4.45 
4. 25 4.10 4.10 4.00 
4.60 4.40 4. 40 4. 35 
4. 65 4.45 4. 65 4. 50 
4.65 4.60 4. 60 4. 50 
' 
I 
I 
Prices of ()Ontmon western spelter in Ne1D York ((ity, etc.-Continued. 
July. I August. i September. ! October. November. December. 
Years. 1 lj J ! ~~ 1 -~ l1 1h :
1 
l . ~ -1- -..d-!---~---
s ~ I s~ fi3 . ~ ! fi3 . ~ s ~ fi3 .s 1--1-1-1 ------------
1875 ........ (7.35) , 7.25 i(7.25) 1 7.10 1(7.25) 1 7.10 (7.40) 1 7.15 (7.40) 7.15 (1.40) 7.15 
1876....... . 7. 25 i 7 12 ' 7. 25 1 7. 00 : 7. 12 , 6, 80 6. 75 
1
: 6. 62 6. 62 6. 37 6. 50 6. 37 
1877....... . 5. 87 ! 5. 62 I 5. 90 1 5.80 I 5. 87 t 5. 7~ 5. 90 ' 5. 70 5. 87 5. 62 5. 75 5. 50 
1878 . ...... . 4. 75 1 4. 50 1 4. 87 4. 50 , 4. 87 : 4. 7a 4. 82 I 4. 50 4. 75 4. 50 4, 37 4. 25 
1879 • • • • . .. 4. 75 ,, 4. 37 : 5. 62 4. 80 6. 00 1 5. 62 6, 37 i 6. 00 6. 25 5, 87 6. 25 6. 00 
1880 ....... . 5. 00 4.87 ! 5.25 4.87 5.12 j 4.75 5.00 ' 4. 87 4.90 4.65 4.75 4.65 
1881 . . . • • .. 5. oo 14. 75 5. 12 5. oo 5. 25 I 5. oo 5. 37 , 5. 25 s. 87 s. 50 6. oo 5. 87 
1882 ... .... . 5. 37 5. 12 5. 50 5.12 5. 37 I 5.12 5. 37 i 5. 12 5. 12 4. 87 4. 87 4. 50 
1883...... . . 4. 50 4. 30 4. 40 4. 30 4 50 I 4. 40 4. 45 . 4. 35 4. 40 4. 37 I 4. 37 4. 35 
1884, ....... 4.55 I 4.45 4.62 4.52 4,62 4.50 4,55 4.40 4,40 4, 30 4,25 4,00 
1885 ....... 4.40 I 4.10 4.60 4.40 4.62 I 4.50 4.62 4.50 4.60 4.45 I 4.60 I 4.45 
1886 ........ . 4. 46 1 4.30 4. 40 I 4. 30 4. 40 1 4. 25 4. 30 4. 25 4. 30 4. 25 4. 50 i 4. 35. 
1887...... .. 4. 50 4. 50 4. 60 jA. 55 4. 65 4. 60 4. 65 4. 50 4. 80 4. 52~· 5. 87 I 5. 00 
1888....... 4. 55 ; 4. 5o 4. 87 I 4. so 5.12 4. 75 . 5.12 4. 87 5 .12 4. 87 5. 12 
1 
4. 87 
~----------~--------------~------------.--~.---- ------
The year having opened with spelter at 5jl cents per pound, the mar· 
ket was dulJ, gradually declining during the first three months until 41 
cents bad been reached in March. This was followed by some buying, 
but as soon as it ceased the market drooped nntil4.50 cents was reached 
in July and August. The' speculation in lead began to affect dealings 
in spelter, and reacting temporarily, there was a more active demand at 
higher prices. During the rest of the year the market was dulJ, with a 
moderate consumptive demand. 
Messrs. Henry Merton & Co., of London, have compiled the following 
statement of the product of spelter in the world for a series of years: 
Merton's estimate of the world's product of zinc. 
c~~mtries. _ _1 1888. J 1887. .~~~ 1885. . .. ~~~~ 1883. 1882. 1881. 1880 . 
..... A ·---- . I Long I Long Long Long Lml.g Long Long Long 
Rhine district and tons. 1 tnns. I tons. tons. tons, tons. tons. tons. 
Belgium ...... . .... 1133, 245 130, 995 129,020 129, 754 130, 522 123,891 119, 193 110, 980 
Sileeia .•• _ .. :........ 83,375 : 81,375 1 81,630 i 79,623 76, 116 70,405 6~, 811 ~· 497 
Br1tmn . . •. . .. 26,633 I 19,319 i 20, 730 23, 09!J 29,259 ~8, 661 2a, 581 2t, 419 
and Spain . . . 16, 140 1 16,028 15,305 14, 847 15, 341 .4, 67l 18, 075 (a)18, 358 
3, 785 3, 580 4,145 5, 0111 4, 164 3, 733 4, 400 (a) 4, or.o 
•3, 829 3, 566 3, 760 3, 8!JO 4, 470 . 4, 672 5,Jl94 ,4, 270 
--~------------1--'-·1----1 
Total, En rope ... 267, 005 
1
254, 863 254, 590 256, 232 25!J, 872 246, 033 241, 154 228, 533 
Total, United 
States ......... _49,922 ~ ~947 38,072 ~339 34,414 ~921 30,148 
1
_<a_>_3o_,o_o_o_
1 
____ ~1 -
Grand total ..••. 316,927 299,810 1292,662 292, 57l 294,286 278,954 271, ao2 258,533 
aEI!timated. 
MINERAL RESOURCES. 
In detail, the output of the works in the different 
follows: 
Production of zinc by principal foreign pl'oducers. 
~--------------------------------~-------------------------------
Rbenisfi Proyinces and Belgium: 
~l:n1:r~~~-~~-~~~~~~ ~:::: ~:::::: ::::::::::: ~=­
t:::it~~ifa~~~-.: ~::: :::::::::::::::::: ~::::: ~:: 
L. de Laminne ....................••........... 
Nouvelle Montagne ...........••••••.••....... 
Mark.-Westf.-Bergw.-Ver ........•.•....•...• 
G. Dumont & Freres .............••••......... 
Gladbach .....•.......••..•.....••.•........... 
Escom brera Ble.v berg ..••••....•.•.••......... 
Eschger Chesquiere & Co ...•.....•........... 
Grillo .........................•...•.......... 
Societe Pray on ........•..........••..•........ 
Societe de Boom ........•••.•.•••.•.••...•...•. 
Silesia: 
Schlesiscbe .Actien-Gesellschaft .............. . 
G. von Giesche 's Erben ..........•.......... _ .. 
Herzog von Ujest .••......................... 
Graf H. Henckel von Donnersmarek ......... . 
Gratin Schaifgotsch . . .. .................... . 
Graf G. Henckel vnn Donnersruarck ......... . 
Graf Lazy Henckel (included in H. Henckel 
v. Donnersmarck) ......................... . 
H. Roth ....•............................•..... 
Wunsch .................................... . 
Vereinigte Konigs & Laumhii.tte ............ .. 
Baron v. Horschitz'sche Erben ............... . 
The State ..•....•••......••.......•......•... 
Great Britain: 
Vivian & Sons, ....... ,.. ...................... . 
English Crown Spelter Company (Limited) ... . 
Dillwyn & Co .............................. .. 
Swansea Vale Spelter Company ............. . 
Villiers Spelter Company ..••.•....•........... 
Pascoe, Grenfell & Sons ...................... . 
N enthead & Tynedale Company.· ....••......•. 
John Lysaght (Limited) ..................... .. 
H. Kenyon & Co ............................. . 
1888. 1 1887. 
·-.I - -
I 
Long tons. ,
1
' Long tons. 
51, 670 51, 517 
14, 036 1 14, 070 
9,140 9, 280 
7, 586 7, 588 
6, 597 6, 745 
5, 032 4, 975 
5, 537 5, 553 
8, 759 8, 368 
4, 81!5 4, 890 
4, 930 4, 925 
4. 137 4, 079 
5, 299 5,100 
3, 906 3, 905 
1, 798 ........... . 
----- ----
133,245 130,995 
=======-- ====-==-=-= 
22, 917 22, 680.. 
17,594 17,600 
15,456 15,835 
11, 193 11,565 
6,402 6, 430 
4, 114 1, 5!i5 
•••••••a•••• ................. 
1, 555 1, 670 
1, 906 1,885 
1,166 1,065 
935 910 
137 170 
-------
83,875 81,375 
== ==-= 
6, 510 4,840 
4,980 4, 007 
3, 904 2, 843 
2,150 1, 798 
1, 993 1, 810 
1, 330 1,124 
1. 516 1, 317 
3, 750 1, 600 
500 500 
------
26,633 19,839 
1886. 
Long to1l8. 
50,790 
14,065 
9,130 
7, 730 
6, 550 
4, 995 
4, 950 
R,OOO 
4, 985 
5,315 
3, 710 
5, 0'75 
3, 725 
----
129,020 
=..=:::::::: 
22,730 
17, 505 
15, 610 
9, 355 
6, 505 I· 
1, 670 
2,450 
1,675 
], 860 
1,185 
915 
170 
---
81,630 
=-===== 
7, 379 
3, 248 
3, 015 
2, 060 
1,81?0 
727 
1, 1lll 
1. 218 
500 
---
21,230 
The product of Spain and France is that of the Societe Asturienne. 
QUICKSILVER. 
The year 1888 developed only slight changes in the production of 
quicksilver in California, which is the only State where notable depos-
its of quicksilver have been found. The average price in San Fran-
cisco was $42.50 per flask, which was remunerative, and yet the vro-
duction, 33,250 flasks, showed a slight decline from the previous year-a 
fact which is important in its bearing on the future of quicksilver min-
ing in this country. Prospecting was active, but no considerable ore 
bodies were discovered, aud history of the year indicates that without 
new ore bodies it is not likely that the yield of quicksilver will in-
crease. 
In the tables which follow, the .statistics of production are given of 
all the quicksilver mines since the beginning of the industry in this 
country. In 1888 the table shows a rapid increase in product of the 
Napa Consolidated and Bradford mines. The latter was located in 
n~82 and began producing in 1887; it is situated 4~ miles south from 
the village of Middletown, on the stage road leading from that place 
to Calistoga. The vein here, which has a north and south trend, and 
inclines to the east at an angle of 4fi degrees, lies between sandstones 
on the hanging wall and serpentine on the foot wall. The mine has 
been opened by a shaft sunk to a depth of 250 feet, and which, at a 
depth of 60 feet, leaves the vein and passes into the foot wall. This shaft, 
which is timbered throughout, is fitted with a single-reel6 by 8 inch spur-
geared reversing engine. A No.4 Dow steam pump, run four hours 
per da.y, suffices to handle the water. At present work is confined to 
the 160-foot level, above which the vein is being stoped, no definite 
limit having yet been found to the ore shoot. The ore extr3tcted con-
of cinnabar mixed with jasper and count.ry rock. 
The coarse ore is treated in a Knox & Osborn furnace, of 20 tons daily 
'l<:·~•tJi:i'lilty; the fines in a 30-ton Livermore furnace: Iron condensers are 
the draft being aided by an exhaust fan. The reduction works 
connected with the shaft by a tramway 800 feet long. Thirty-five 
are employed here; white men are paid $2.50 per day and Chinese 
1.25. 
The mines in Oregon, referred to in the report for 1887, were only 
to a slight extent, 32· :flasks being the product. The mine at 
BA·rvavAlA. Utah, was not worked at all so far as known. 
~ ·~··nA1~A is no doubt that the product of 1889 will be smaller than in 
probably 25,650 flasks, with 13,100 flasks from New Alm_aden. 
97 
Production of quicksilt·m· in the United States to the close of 1888. (Flasks of 76t pounds.) 
~ • • It) ~ ~ = ~ .J, ~ • ---- ~· = ~ ~ 
13 .;! § :: . ... <P ::: 0 "":" • oi ~ l:l ~ • ~ ,;., ~ -~ <8 ;::: 
- ~ ..; • .... .Ei.:.: = t;;.. • ~ o~ ~ = o ~ ·a f'<"l • ..s ~ · 'B o <P Q) -o;:::-13-~ Q) H b.() ~::: -; '::: e ~>- $ .::< l:l ..... § ~ e ~ .... ~ .E -~ l:l .., = :::. ~~;"=' II; ;6 ::;~ '; ~ <ll <ll g.~ ~ g § ...... ~ ~ <P "' ~ 2 "=' ~·§ ~~ 0 oe 
<P <I) <P 00 ::s ... §' a:;:: -· ~ <P ~ ~ ~ l:l .s ,Q €! I> 0 ~,... .... 
z z P=4 o o ~ z a! 1 w. ~ e:; o o o J3 o ~ ~ E-1 ~o l:l 
Years. 
I85o .••. f 7,723 (<$.!!.61==~ 1 ~.;:: r ==~~·, ...... n:~-~ r ...... ~~=-:-:-:~-:-=~ ~~-7,723 185~---- 27,779 ~~~a 1 ................ 1315 1 .............................. I 8 ~.~ 1 ......................... 
1 
.................................. 27,779 i~f:] ffi ! ~ fH l > -) U ~~ !! :j: I!! I ::-: ~ =: TnlOo ~l~~ :: (j): ~~ I ji] I ! ~~~ ~~ : ~-: ~-_ :~! ~~ : :~: !<.: ~: :~:~:: -!~~:y !Y j· ~ it m 
1858 .... , 25,7611l o 1 .;::·~ r ................ 1 0 ~ I .............................. l~a~ I ................................................... 5,239 31,ooo 1859 .... : 1,294 <!::rn 1 1> ............... ll .... c;:::,; 1 ........................ ------~~l:l-g J ................................................... 11,706 13,ooo 
1860 .... ~ 7,0~1 I §1~~- ~-------- ........ I ~8 ~I ........ ........ ........ ...... .s:3 ~ ............ ------ .. : .... .......................... 1 2,939 10,0CO ~~~~:::: ~~:~~i ,-~:~ § '"'444' :::::::: ~-~~-§ ~ :::::::: :::::::: :::::::: :::::: ? 8 ~-== ""\ :::::: :::::: :::::: ::::::: :::::: :::::: :::::: :::::::: 1,~~1 i~:g~~ 
1863.... 32, 803 I .g ~ 3 :g 852 .. -.. . .. I ~"" g; I .. -.. -.. .. . .. ... -- .. --- .. .. .. ,.i=: 'g ~ I .. --.. .. .. .. .. .. .. .. .. .. . .. . . .. .. . -.. .. --.. . .. -.. --.' 6, 876 40, 589 ~iit::: i~: Hi l£~:~1 ~~~H :::::::: ,_;~-~ I :::::::: ::::~~~: ::::::::1:::::: j;i :::::: :::::: :::::: ::::::: :::::: ::~::: :::::: ::::::::1 ~: ~~~ U:i~g 
1s61 .... 
1 
24,461 n,493 7,862 ........ _1 -o~"' I ............................... I -g~· .... _ 1------ ................... 
1
...... ...... ...... ....... 3,184 1 47,ooo ~~~:::: i~:~~~ ~~:~~g ~:g~ :::::::: li~.§ I:::::::: i:~~~ :::::::::::::: I a~~ ::~:· ~: ~::::: :::::::::::::.:::::: :::::: :::~:: :::::::: ----~~~- ~:~~~ 
1870 .... 14,423 9,888 4,546 --------:I ~~-o I ........ 1,220 .........••... I~~~ ·I ............ _ ............. r .........••. --·-·· .•....•. .••..... 30,077 
1871 .... 18,568 8,180 2,128 ......... p., .g ........ 1,970 ........ ...... 11;~0 ~ ............ 1 ............. : ............ ------ ........ 840 31,686 
1872 .... 18,574 8,171 3,046 ........ , 1-;:~o l ........ 1,830 .............. I <ll~g.s t ............ ' ............. · .................................. 31;621 
1873 .... 11,042 7,735 3,294 ........ ~~a 340 1,955 .............. a~....;-s ......................... r .......................... 3,276 1 27,64'l 
1874 ... 9,084 6,911 6,678 573 J P-1 1,122 1,645 ........ 1,743 J ~ ------ ............ ' ....... ! ...... ------~------ ............... ' 27,756 
1875 .... 13,648 8,432 7,513 5,372 3,3-Jo2 3,384 1,940 ........ 1,927 533 .................. : 412 .......................... 3,7l7 50,250 
11!76.... 20, 549 7, 272 9, 183 8, 367 7, 381 4, 322 300 573 1, 683 1, 979 2, 358 2, 150 965 387 I, 570 1, 028 1, 436 .. • .. .. . 3, 57~ 75, 074 
1877 .... 23,996 6,316 9,399 10,993 6,241 5,856 1,060 2,2291,463 1,317 2,5751,3951,516 505 735 1,291 836 ........ 1,673 79,396 
1878 .... 15,852 5,138 6,686 9,465 9,072 4,963 1,075 3,049 ...... 1,534 1,679 1,615 1,640 1,366 472 116 ...... ........ 158 1 63,880 
1~j7!J.... 20, 514 4, 425 4, 516 9, 249 15, 540 6, 333 1, 325 3, 605 1, 290 1, 919 779 1, 505 I 110 1, 455 .... -- I 18 ........ - .. .. 101 73, 684 
18ilO.... 23, 465 3, 209 2, 139 10, 706 6, 670 6, 442 275 4, 416 492 245 .. .. .. 166 '422 1, 279 ..................... - .......... -.. 59, 926 
18l'll. ... 26,060 2,775 2,194 11,152 5,228 6,241 ........ 5,552 ...... ----·------- .................. 1,065 ...... 208 ...... ........ 376 60,851 
lll:!b2 .... 28,070 1,953 2,171 5,01! 1,138 5,179 ........ 6,842 .............................. ------ 2,124 ...... 1...... ...... ........ 241 52,732 
1883 .... ~9,000 1,606 1,894 2,612 84 3,869 ........ 5,890 ........................ ------ ...... 1,669 .......................... , 101 46,725 
188! .... 20,000 1,025 881 890 1,179 3,292 ........ 4,307 ...... ------------ ~ ----~- ------ ...... 332 ...... ...... ...... ........ 7 31,913 
1885 ... ' 21,400 1,144 385 1,296 35 3,469 ........ 3,506 ...... -----------· ...... ...... ...... 446 ...... ...... ...... ........ 392 32,073 
18H6 ... 18,000 1,406 409 1,449 .......... 1,949 ........ 5,247 .............. : .•• • .......... , ...... 735 .......................... 786 29,981 
1887. 20,000 1,890 673 1,490 .......... 1,446 ........ 5,574 ...... ------------1------...... ...... 689 .................. 1,543 (b) 52~ 33,825 
1888 .... 1 18,000 1,320 126. 2,164 .......... 625 ........ 5,024 ...... ............ ...... 11,151 .................. 3,848 99-1 33,250 
Tota1 .. ,891,'259129,309 g;,-436iSO.ml55.91058.83218.097l55.ru_8, 598 1, 527 i;.'~~~-~~831 ~.-;~~-ll~ o~-i2.777 i66li2.272 5.39li67.2s011.5i8.«5 
a Include;~ 2Etna. 
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QUICKSILVER. 
Prod11ction of quicksilver (flasks) in California by months, front 1883 to 1888. 
~ ~ ~ 
I 
ci <D ~ 
"'=' 
s::l .... e ~ d ci "' a) "';; J3 8 I=Q ~ <D lT.i 
'E Months. ~ -~ E .... ::: ~ ~ 
I 
~ ell ,;, "'=' 1:1) ::l o; ~ 
.E = H .. ,.<:l 
"' 
+" d d .... 0 ~ . ~ ~ ;a ~ ~ s::l ~ .-.,;: -~ 
"' 
<D ~ <l.l ~ 
<D <D <D 'i3 :::: ~ ~ ~ .... ~ "' 0 ~ ~ ~ 00 c!l z c!l p. H 
------
--- -----
I 
1883. Flks. Flks. Plks . Flks . Plks. Plkls. Flks. Flks. : Flks. Flks . . l'lks. Flks. 
January...... . 2, 497 ll2 1 367 280 77 390 59l : 262 7 4, 582 ~~e!!~ha•:-:· .' .-:::: ~: ~~~ 133 ~~~ 3~g i •• -. -•• • ~. ·. J ~g~ ;~g I ~~~ J! ~: ~~?. 
April .......... 1,756 ~~ ~ 243 310 29-l f> :lO : 142 :1 a, :lst 
May . . . . . . . . . . . 2, 344 144 135 350 29:! n;; · Hi! 1:1 a, 768 
June ........... 2,214 1
8
3
5
7 1 165 91
1
. I 400 :loU 1H4 JO 3,561 
July . ......... . 2,618 141 130 : :::::
1 
446 45:! 1!i0 .... . 2 4,024 
August. ....... 3,000 139 ; 94 112 . .... . 315 695 · 76 .... . ...... 1 4,431 
3~~b~~b-~~: : ::: ~:~~~ ~~~ 1tg ~g~ ::::::: ~n ~~ 1~! -·-·· 30 1 !:1~~ 
~~~:~~:t::::: J~~~ _1~~ · 1~~ -~~~ [:::::: , ~~~ __ J~~ 1~~ · ::::: ... is· ~:~~~ 
Total..... 29, 000 1, 606 ), 894 2, 612 i 84 ,3, 869 .... . 5, 8!10 \ 669 .. • .. 101 46, 72!'i 
J•m~::• .... ~440 ~,., 1 127 ~:.~· ..... :1· 373 ~29 ta5 - ,. = 7 -,~,.: 
February . ..... 1,451! 5\l I 104 . ............. 211 276 174 9 . ... . ...... 2,321 
1\lardt .. . . . .... 1,606 36 12:1 68 ...... , 223 2.t9 1!'i2 . . ....••• . 2,459 t1paryil .. · .- •· -.. - . __ -•. - ._ .· 1, 785 75 50 76 ...... , 2:{2 42:! 69 . . .. . . .. • . • . :l, 70!1 
.1.1 1,1!72 125 5:1 200 ...... 16!! ~·15 (j ............ 2,~70 
June ........... 1,1!59 44 118 200 2.38 2Hi .. . .............. . .... . 2,t:9t 
July .... . ...... l,54:J 29 71 52j 200 258 ;}74 101 . ... ... ........... 2,6:!8 
August ......... 1,804 63 47 20 ;;on 334 22..- 110 ................. 2,!!12 
September .... . 1,448 67 52 35 1 5~ • 351 1:16 169 511 . ........... 2,:177 
November . .. . 1, 900 157 32 53 150 230 1:12 240 1 91 . . .. .. .• .. 2, 9R!J 
OctQber ........ 1,625 . 115 /· 68 25 160 1 3:?8
1
)!):1 9ll 101 .... . . . •.•.. , 2,668 
December .... . 1,860 152 J 3ti 98 105 292 172 l:lO 
1 
40 ........... :!,885 
Total ..... 20,000- 1,025 -ssl-8001,179 3,292 1 2, 9:31 1,376 , :1:12 --,--7- :!1,913 
1885. 
.ranuat·_v ...... . 
February .••••• 
March ....... .. 
At1ril ......... . 
1\lay ...... . ... . 
June .......... . 
.Tnly .......... . 
August .. ... ... . 
September . ... .. 
October ..... . . . 
November .... . 
December- .... . 
=---"--'· -=--=-=1"-----= = -=-:1= ==~---· -- =---==i= -~= ==.:o ___.:,_· 
1, 700 
1, !)06 
1. 500 
2, 003 
2, 000 
1, 750 
l , 750 
2,104 
1,9a6 
], 59!! 
1, 576 
l, !!77 
190 I 40 N ! .. . . . 17 2 
70 I 24 R5 35 24;j : 
80 ~3 1 ------ :114 i 
80 (j() 1 ..... • 340 I 
75 19t , 269 1 
62 50 91 . 330 ' 
75 43 209 I 321 
~~ ~~ 1~~ : : : : : : ~l~ 
85 42 123 2:36 
189 
!)li 
8:'! 
142 
62 
112 
45 
] 18 
201 
1:!2 4;{ 61 :.'!12 5l 
l:JO 37 122 ······ ' 279 I 150 
}~~ :1 ~A ~ ::: :: :::: :: 
145 33 19 }tg 1 ... ~~- ......... 3. 
2!)0 6:1 5 
1!11 50 10 
17ii 47 
180 77 
1R5 6fi H!.! 
]!)() 43 f'7 
2:15 4:1 6:l 
2, 4R3 
2,316 
2, 262 
2, H16 
2, 793 
2, 7J3 
2, 69..1 
2, 047 
2,97~ 
2,468 
2, 468 
3. 035 
:'· . . 2[, 400 I ~ .. ~~ .; 381> I, ,., . 35 3, "-'-!" 30."_ ~ 197 i 4'6 --:- ":'£ "· 073 
,Jan nary . .... . . 1; 431 I 70 42 ! 100 339
1
. 162 147 7:1 :14 2, 39~ 
February. . .... 1, 100 175 24 108 274 132 19..1 53 45 :l, 103 
Mar?h ...... . .. 1,522
1 
20 21 ' 9. 1 . 226 20!1 2Hl 4:1 'ift 2 4~5 
Apnl. .•.... .. . 1,256 90 36 172. 115 1 328 172 62 li2 
1 
:!' 293 
May .......... 1,600 lOl l' 18 36 i ..... ,. 99 2:?8 128 , 76 !l.'i 2::jf!l 
June ...... . ... . 1, 806 . HO 19 11:1 ...... 126 276 123 , 7l 7R 2,7:!2 
July ......... . 1,572 1 95 , 24 98 .•••• : 13R 345 1:1R ' 64 127 2,601 
August ....... 1,240 · 105 35 1 ll!l ...... 
1 
156 :ll:3 74 ' T-,6
4 
".q!.l . :!,202 
September . ... 1, 210 179 30 100 ..•.•. 107 :10:1 8~ I , ,, 2, lOR 
October....... 1,280 106 I !JO 150 ...... , 171 :192 1:?4 Gii 52 2,:mo 
Novemher .. .. I, 900 1RO 76 191 . . . .. 109 477 20!1 f>5 . . . . . 35 • 3, 232 
December .... ___:_os3 _ 175 ~-=~.:J:.: .. :.: .. :_:_~~ lli2 ~------ -~ ~126 
Total. .... ::!!,~~!!!~2!!_~~~ 1~~  ~ - 7.15 :.:._-- - - ~- ~8~_ 1 29,91<1 
a Pr01luction of ~tna and Nap:1 mine!! in 1883 under heading of Napa mine. b New mine. 
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Prodnctiou of quicksilver (flasks) in Cttlifot'llia by months, from 188:3 to 1888.-Cont'd. 
g 
r::l 
.s c:S 
Months. 8 .... 
:;J '0 H 
r,. ~ 
Q) Q.) 
('; ~ 
--
.!<1 
ci ~ P=l 
.B 
.... br, Q) 
. ~ ,.<:l 
--= 
~ 
~ ::; rn 
a5 
~ 
::l 
02 
"0 
C':l 
;:j 
lc:l 
i-
>:l >:l ~ .. 
Q) ~ 
'B 1::: C':l .,; ~ ~ ~ .... ci ~ ..... 0 .; C\l ::l ~ C\l "0 -~ Q.) Q) C':l 0 ~ ~ C':l .... .... C':l ~ I c!:l P=l p.. ~ 
1!'87. Flks. Flks. Fllar. Flks. Flks. Flk.s. Flks. Flks.i Flks. Plks. Flks. Fl/(.~. 
,Tallli!U')' •.••••. 1,!)01 162. 76 18;) ....•. 56 450 .181 51 12 3,077 
l•',.bnmry .• ,... 1, 700 149 41 40 86 240 150 ...... ...... ...... 2,408 
~I arch . . • . . . . . . 1, 581 110 48 !)5 105 125 275 74 HO 2, 156 
April .......••. 1,671 157 29 10:1 90: 200 2121 01 31 2,586 
May . . . • • . . . . . . 2, 040 121i 27 GO lfi2 · 100 215 80 40 2, 830 
.l11no....... .... 1, 700 127 93 170 126 : 200 220 82 lOt 2 822 
,July........... 1, Gli? 175 57 1~5 19! 'I 200 20fi ' 56 201 40 2:820 
August........ 1, 517 HiO 6L !10 108 200 27fi 72 :!20 78 2, 881 
1 
~(')Pcltlo: ilr~1rb~~. _· _- -.. 1, 535 297 42 120 12~.! 400 HiO :!6 1 !15 2fJ 2, 923 
, . 1, 405 171 64 140 1:12 3oo aut r.n 22R 4!1 I 2, 859 
No,·omb'lr .. . .. 1 225 u:J 71 2141-... .• 127 165 247 I 82 ~fl:'i 74 2, 1m 
December.... . 2: 152 143 62 156 .. . . . . 147 :100 2!>0 2:32 31 3, ·185 
----·-----------------'----'----
Total . . . . . ~ 00~ __ 1_, ~/_ ~ _2 490 .:. .• ::...=..=. I, 446
1
2, 880 2, 604-1 ~- J, 37l_j _627 _ 33, 760 I 
.Tanu:t::~· ....... ~650 -:~---292 -----:- 246!-:15-
1
-:---::-:- ~9491 
Ft>brnary...... 1, 730 H2 156 6t 105 223 7!) 21:1 fol 2, 733 i 
1\t ar<'h .. .. . . . .. 1, 400 !)0 1!>0 4:1 !),) 
1
: 2R8 l 08 270 :17 2, 48 L 
A pl'il . . . . .. .. . 1, 57!) 110 US 95 ), 14:1 :3241 l:'i:l 2!J2 28 2. ~62 
May .. ..... .. .. 1, ()10 125 lfi5 (i!) 22ti :120 80 :1571 9:i ~. 037 
.Trmo........... 1, 500 120 18!) 26 94 345 110 14!i4 118 2, 956 
Jul,v ..... . . . ... J, 100 120 ...... Jfii :H 50 
1
2·18 !)1 46:1 83 2, 35!) 
.\u~nst.... ... 1,109 110 21., 2!1 ...... :117 !l:l 527 117 2, 5-17 
l'f'ptmnbor..... 1, 178 60 ... . . . 1!!5 42 . . . . . . 370 !l8 :l!l? . 88 2, 34R 
Oetober. ... ... 1,269 185 36 180 ...... 
1 
47 .... .. 4~0 88 294 96 2, 63!i 
~o•emlwr ... .. 1,400 !)0 30 176 ..... 28 ...... 475 82 220 I 103 2, 604 
I December.... . 1, 475 llO 
1 
60 1 151 . . • . . 87 .. .. .. 450 122 1 1!)2 !12 2, 739 l Total ...•. jlS,ooo 1,320 126j2.164 ~~625 050~4-;o651~,3.8!8 1--m,33.250 
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lso,ooo. 
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$1.40 
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$1.00 
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l\ 1 l I :. I I -TTY I 1- I V I I '¥T\ I I rl-1 /lJ I u IH! \ 
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30,000. 
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' / "- '"- I ~A' I \ I I ' .· I 
1 11 1 · 1'1 \1 1 \ ' l r. 1.' ' ·' 1 1 
A 1 r 1 1 ' 
20,000. 
I lf1JA I I I I \ I /\ 1 )/ '---t-t- I 1 " 7~ · ~.., ... : ,,. · .. 
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7 1 I 1--- I I I \:T-l 
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FIG. 2.-Prouuction an1l price of quicksilv-er in the Uniteu States to December 31. 1838. 
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Prices.-\Vhile the range in the extremes of prices in 1888 waa 
slightly less than in 1887 the general average of prices obtained was a 
little higher. The priucipal feature in the market was the course of 
the :l\Iessrs. Rothschild in maintaiuing a higher price than that of other 
holders for several months. When the year opened the London price of 
all holders was £10 per flaskr but during January the Rothschild's price 
dropped to £d lOs., with outside bol<lers at £8 15s. In February the 
Rothschilds advanced tbe price to £9 while the outsiders sold at from 
£8 His. to £S 5s. The market tllen fluctuated from this .figure to £7, 
but tile quotations from outside holders being always lower by several 
sbillings. In October the Rothschilds fixed their price at £9 lOs., aiHl 
held it there until February 5, 1889, when, without warning, they 
•lroppe<l to £8, outsiders falling to £7 12s. 6d. The next day the Roth-
schilds depressed their price again to £7 lOs., and the same day advanced 
to £8, causing \'ery active sprculati ve movements; but the changes were 
too willful to show any direct relation to the condition of the produc-
tion at the time. Californian quicksilver was quoted in New York at 
prices slightly lower than the foreign prices plus the duty, as is shown 
in the table which follows. 
Monthly qnotcttions of quicksilvel' at San Fmncisco j1·om 1884 to 1888, pe1' flask. 
Months. --
High 
est. 
Jautmry .•••••. . $26.25 
l<'ebt·nai'.Y. .••••• 29.00 
Mareh .....•.... 29.00 
April ....•...... 29.00 
May .... _ •. _.... 29. 00 
J Ulltl .•••••• • • -. 29. 00 
,fuly .......•.••. 29.00 
A ugnst ..•... _ • . 30. 00 
September...... 31.00 
October......... 30.50 
November·----- 34.00 
December ...... 35.00 
I I 884. 1885. 1886. 1887. 1888. 
- - --
I I 
LOW· Ili•h- 1 LOW· lligh· Low- High- LOW· High- LOW• ' est. -~~ est. est. est. est. "'- ···- I 
--
$26. oo I $33. oo $32.50 $3:?. 50 $32.00 $38. 75 $38.50 $47.00 $42 00 
20.00 32. 50 32. 50 I :12.50 32. 50 38.75 38. 50 43.00 40.00 
28 . 00 32.50 31. oo I :13.00 32 50 38.50 37.00 41.00 40.00 ~8. 00 31.00 30.00 33.00 33.00 40.00 37.50 40.00 37.00 
29. 00 29. 00 28. 50 :l·t 00 33.00 38.00 37.50 37.00 36.00 
I 
2!1. 00 30.00 2(). 00 3(). 00 34.00 39. 00 38.00 40.00 36. 00 
28.75 ~~: ~~ I 29. 75 1 37.00 36.00 38.00 37.50 40 . 00 38.00 28.75 29.50 37.00 36.75 37.00 36.50 41.00 39.00 
30.00 30. 50 29.50 37. 00 36.50 38. ()() 36.50 43.50 41 00 I ~9. 00 30. 50 30. 00 I 39. 00 43. 00 
29. 00 30. 00 29. 75 38. 75 38. oo 4o. oo 37. oo 1 4;). oo 4:l. 00 
32. 00 32. 00 30. 00 38. 75 38. 50 4!!. 00 45. 00 45. 00 42.00 
a& I' 39- oo I ?'-oo . 4!;- oo 
·----~------------I 26. oo :1:1. oo 28. 5o 39. oo 32. 00 48. 00 36. 50 47. 00 36.00 
Extreme rangol'-35. 0~--..J 1'---v--..J '----..r-- ..J 1'-----,---..J 1'----..r----' 
A vemge . ..... $29. 34 I $30. 53 I $35. 35 $42. 25 $42. 50 
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The following table shows the range in price of quicksilver in the 
San Francisco and London markets for the past thirty-nine years: 
Highest and lowest prices of quicksilvm· during the past thi1·ty-nine yem-.~. 
-
Price in SaiJ Fran- Price in Lonuon, per flask. cisco, per flask. 
Years. 
-- -- - --
Highest. Lowest. Highest. I Lowest. 
£ 8. d. 
I 
£ 8. d. 
1850 ..••••••••••.•..••.•••.• -- ...... $114.75 $84.15 15 0 0 13 2 (j 
1851. .•. - •• - .••••••.••• -- -----.----. 70.50 57.35 13 15 0 l:l 5 () 
1852 .•••••...•.••••••• ····••·•• 61.20 55.45 11 10 0 9 7 (j 
1853 .••••••••...•. ···--- .••.••.. :::: 55.·t5 55.45 8 15 0 8 2 (j 
1854 ..•....••• ---·-· .••..•.•.....•. . 55.45 55.45 7 15 0 7 5 0 
1855 .••••.••.•••.•••••.••.••.••.••• . 55.45 51.65 6 17 6 0 10 0 
1856 ..•.•••.....••.•••••••••••.••... 51.65 51.05 0 10 0 0 10 0 
1857 ................................ 53.55 45.90 0 10 () 6 10 () 
1858 .••...•.........••.•••••••.••••. 49.75 45.90 7 10 0 7 [) () 
1859 . ............................... 70.50 49.75 7 5 () 7 0 0 
1800 ........................ - ....... 57.35 4!J. 75 7 0 0 7 0 () 
1801. ••••••••••••••.•.••.•.....•.••. 49.75 34. 4[) . 0 0 7 0 0 
1802 ..•.••••••••••••••••.•.•...••••. 38.25 34.45 7 0 0 7 0 0 
1803 .••••• ·----- ... - .•.•.•....•. - ... 45.90 38.25 7 () 0 7 (I 0 
1864 ................................ 45.90 45.90 9 0 0 7 10 0 
1805 ................................ 45.90 45.90 8 0 0 7 17 (j 
1866 .....•••••••••••••.••.•••••..••. 57.35 45. !JO 8 0 0 0 17 () 
1807 ................................ 45.90 45.90 7 0 () I) IG () 
1868 . .•••• ······················- -- . 45 90 45.90 0 17 0 0 16 () 
1809 ................................ 45.90 45.90 (j 17 0 0 Hi C) 
1870 .••.•••.••••.•••••.••..••..•••.. 68.85 45.90 ]0 0 0 (j 16 () 
1871. ............................... 68.85 57.35 12 0 0 9 (I 0 
1872 .•...•••...••••......••••.••••.. 66.95 05. ilO 13 0 (.. 10 0 () 
1873 ................................ 91.80 08.85 20 0 0 12 10 0 
1874 .............. •••••• ............ 118.55 91.80 2G 0 0 19 0 0 
1875 ................................ 118.55 49.75 24 0 0 !) 17 0 
1870 ................................ 53.55 34.45 12 0 0 7 17 G 
1877 ................................ 44.00 30.00 9 10 0 7 2 (j 
1878 .....•••••••••.•.•.•••••••.••••. 35.95 29. 8[) 
I 
7 5 0 (j 7 (j 
1879 .•.•.•••••••.••..•...•••••.••... 34.45 25.25 8 15 0 5 17 6 
1880 .................. ••••·•·••····· 34.45 27.55 7 15 0 0 7 0 
1881. ............................... 31.75 27.90 7 0 0 0 2 6 
1882 .•.••••••••.••••.•.••••••••..••. 29.10 27.35 6 5 0 5 15 0 
1883 ................................ 28.50 20.00 5 17 0 5 5 () 
1884 ................................ 35.00 20.00 6 15 0 5 2 6 
1885 .••.•••.•••••••••••• ··•··• ...... 33.00 28.50 6 15 0 5 ]() 0 
1886 .•••••.•••••.••.....••••.•.•.••. 39.00 32.00 7 10 0 !i 10 3 
1887 ................................ 50.00 36.50 11 5 0 6 7 (j 
1888 ................................ 47.00 36.00 10 0 0 (j 12 0 
---,-------Extreme range in thirty-nine 118. 55 25. 25 26 0 0 5 2 (j years ...................... 
Disposition of the product in 1888.-The shipments by sea to foreign 
countries show a slight decline of 152 flasks. China bought a little more 
freely than in the previous year. There was a decline also in the east-
ern shipments, leaving altogether 13,500 flasks .for stock and consump-
tion in California, Nevada, and Arizona, against 11,641 flasks in 1887. 
The increase in gold mining·, however, was sufficient to prevent any ac-
cumulation of stocks. The outlook for 1889 is for a further decrease in 
product and for higher prices, based on a larger consumption. 
The use of quicksilver in an amalgam for the reflecting surface of 
mirrors has almost ceased. In its place silver, deposited in the usual 
way from solutions, is almost entirely used. The amalgam surface 
requires much more time and skill than the silver surface. Qnick-
silver uiirrors are still occasionally made especially for very large sur-
104 MINERAI., RES'OUUCES. 
faces, and H is claimed that they are more durable because the coa,tm.r:~ 
is thicker. The use of quicksilver in barometers, thermometers, 
sure gauges, and similar instruments is constantly increasing. A care-
ful estimate by Queen & Co. gives 2,500 pounds as the amount annually 
used for such instruments . 
.Movement of quicksilver from San Francisco in dttail, front 1883 to 1888. 
To- 1883. 1884. 1885. 1886. 1887. 1888. 
1--------------1------------------
By sea: Flasks. Flasks. Flasks. Flasks. Flasks. Flasks. 
China.............................. 16, 330 200 233 .. . .. . .. 3, 105 3, 761 
Japan ............................. 1,253 588 302 3 ............... . 
Mexico .... .. .....• .... .• .... .. . . .. 10, 76<1 5, 404 5, 884 5, 530 6, 397 4, 766 
South America.................... 970 155 lJO ....................... . 
Australia----·.................... 600 110 ............................... . 
New Zealand...................... 160 20 100 91 100 286 
Uentral America................... 59 52 9 23 119 712 
New York......................... 3,100 8, 350 9, 055 600 8, 370 2, 320 
Various............................ 11 22 47 54 28 72 
Total by sea................. 33, 247 14, 901 15, 730 6,301118, 119 11, 917 
By rail: 
Central Pacific, Southern Pacific, 
aD(] Northern Pacific Railroads .. 4,620 a7,000 a10,000 10,000 4,000 7,833 
Grand· total .••..••..••..••••. 37,867 21,9ol25,730j~j22.ll919.750 
a Including about 3, 500 flasks to Mexieo by Southern Pacific Railroad. 
Pt·oduct, and domestic C011BumpUon of quicksilvet· in and sldpments f1'01n California d1wing 
the last four years. 
Years. 
Stock 
and con-Total pro· Total ship· sumption 
ductiou. ments. on Padfic 
1884 •.•••• ···················-·-·· -----· .••.•••. 1885 ........................................... . 
1886 ........................................... . 
1887 ........................................... . 
1888 ...... -- ................ ------ ............. . 
Flasks. 
31,913 
32,073 
29, 981 
33,760 
33,250 
Flasks. 
21,901 
25,730 
16,301 
22,119 
19,750 
coast. 
Flasks. 
10,012 
6,343 
13,680 
11,641 
13,500 
Met·cut·ial preparations imported and entered for consumption in the United States, 1867 to 
Fiscal years ending 
June 30-
1883, inclusive. (a) · 
Blue-mass. Calomel. 
.Mercurial 
1--------~-----1-----~~-----l~;:~~h:~~~ 
Quantity. Value. Quantity. Value. specified. 
Total 
value. 
1--------1-----1-----·-- --- _____ , ___ _ 
Pounds. Pounds. 
1867 ................................................. .. 
1868 ................................................. .. 
1869 ................................................. .. 
1870 ................................................. .. 
1871. ................................................ .. 
1872. ...... ............ 1, 009 $667 8, 2U 
1873. .••••• ............ 919 ! 660 5, 520 
1874........ .... .... • •• 259 192 6, 138 
1875................... 125 109 2,424 
1876....... .. .. . • . • • • .. 489 365 5, 433 
1877............. .. .. .. 455 327 4, 649 
1878............. ...... 397 252 4,133 
1879....... ••• • • • .. .. .. 485 266 5, 875 
1880. ·----- ............ 533 262 4, 780 
1881. ...... ...... ...... 395 236 8, 177 
1882................... 207 124 5, 215 
1883....... ............ 188 79 8, 732 
a Not specified since 1883. 
$-!, 242 
4,440 
4,516 
6, 306 
3,147 
6, 590 
5, 240 
6,676 
2, 817 
5, 820 
4, 305 
3, 576 
4,635 
3, 230 
5, 640 
3,4J1 
5,503 
.. ....... $629 
699' 
4; 334 
52 
92 
90 
363 
6,453 
30 
116 
58 
190 
$4-,24-2 
4,440 
4, 516 
6,306 
3,147 
7, 686 
6, 599 
11,202 
2, 978 
6, 277 
4, 722 
.4, 191 
11,354 
3,622 
5, 992 
3, 593 
5, 772 
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Quicksilver impo1·tecl antl entered for consuntption in the United States, 1867 to 1888, in-
clusi1Je. 
Calendar years ending 
December 31, from 
188G to 1888 ; J>revious 
years ending June 30. 
Quantity. 
Pounds. 
. 
1867. - - ......... -.. • . . . • ... - - - -- - - -
18G8................... 152 
1869 ......................... ······ 
1870- .•••• -••.•••... - • - 239, 223 
1871. .. -............... 304, 965 
1872 ............... -- -- 370, 353 
1873.--- .•. -- •••.••. - . - 99, 898 
1874................... 51,202 
1875---- ............. -- (i, 870 
1876 .•••••.••••••••. - . . 78, 902 
1877...... • • • • • • • • • • • . . 38, 250 
Value. 
$15,248 
68 
11 
107,646 
137,332 
189,943 
74,146 
52,093 
20,957 
50,164 
19, 558 
1
1 Calendaryears~nding 
1 December 31 from 
1886 to 1888; previous 
years ending June 30. 
11878 .. .-........ ········ 
1
1879 .................. . 
1880 .................. . 
1881 ................. .. 
1882. -··· ---- ---······· 
1883 ................ .. 
1884 ................ .. 
1885 . . --.- ............ . 
1886 ................. .. 
1887 .................. . 
1888 . ................. . 
Quantity. 
Pounds. 
294,207 
519,125 
116,700 
138,517 
597,89!! 
1, 552, 738 
136,615 
257,659 
629,888 
419,934 
132, 850 
Value. 
$135,178 
217, 770 
48,463 
57,733 
233, 057 
593,367 
4., 035 
90,416 
249,411 
171,431 • 
56,997 
Fm·eign 11'roduction.-The production of quicksilver from Russia was 
begun in December, 1886, by re-opening a11 ol<l mine near Nikitowka 
station in Ekaterinoslav, southern Rnssia. From 12,295 tons of low 
grade cinnabar about 1,870 flasks of quicksilver were obtained in 1887 
and perhaps as much more in 1888. 
The principal foreign supply came from the well-known sources, 
Almaden, Spain; Idria, Austria; anrl the Italian mines. The produc-
tion at Almaden iu 1888 is given in the following table: 
Production of quicksilve1· at Almaden, Spain, in 1888. 
Months. Spanish I flasks. 
1----------------------------------1- - I 
January.................................. .. ..... 8,24G 
February......... . ...... . ....................... . 7,97~ 
i~~~L: ~:: ::: ~~~ ~ ~ ~ ~~~:~ ~~: ~: ~: ::::::::::::::: I:!~ I 
~~::~:L :::::::::::::::::::::::::::::::::::::: --.~1 
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The production for other regions to the end of 1887 is given below: 
Production of the A lnwden mine (Spain) and the Idria mine (A ust1·ia) ft·ont 1"50 to close 
of H387. 
Almaden 
Years. (in veriods of I<lria. 
five years). 
~~~ :::::::::::::::::::::::::::::::::::::: 1 
!Jg~ : ~ ~ ~ ~ : : =: ~ : : : ~ ~:: : :: :::: : : ::: : : : ::: :::: J 
~i~~ ::: ~ : : : ::: :: : : : : ~ : :: :: : :: : : : ::: : :: : : : : I l 
111• -~ • l-; :·: :~::j: !!~- ·: ;:: ~-- ~:) ~j::: :) ~ r 
1864 ...................................... J 
~~~~ :::::::::::::::::::::::::::::::::::::: 1 
1867 ..•....•....••• - •••• - •. - . . . • • . . • • • • • . . ~ 
1868 ...................................... 1 
1869 ... •.... - •.•• - ••••.. - •• - .•• -.- . • • . . . . J 
mL<EHi!.fHHHC-: } 
H~~ : : :: : : :::::: : :: : ~ : : : : : : : :::: : ::: : : : ~ : : 1. 
~~~~ :::::: ·.::::::::::: ·.::::::::::::::::::: j 
1880 .................................... .. 
!!!~ ; ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ; ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I 
ai~: ::~ ~ ~: ::::::::::::::::::: :~:: ::::::::1 
Flasks. 
101,517 j 
l 
r 
110,0581 
122, 117 J 
I 
l 
( 
I 
153, 224 i 
l 
f 
165, 608) 
~ 
( 
208, 200-l 
a41, 6!0 
a50, 353 
a46, 591 
a46, 143 
a43, 099 
a46, 739 
a51, 199 
a53, 276 
t 
Flasks. 
4, 100 
4, 092 
4, 085 
4.409 
4, 060 
• 4, 446 
5, 935 
9,189 
4, 977 
8, 2:~!1 
4, 821 
6, 493 
4, 712 
5, 818 
7, 263 
4, 908 
5, 327 I 
7, 532 
8 253 
9:179 
10,7-15 
10,904 
11, 110 
10, 9:!9 
10, 7S9 
10,717 
10,794 
11, 020 
10,403 
ll, 153 
12,356 
11,333 
11,663 
13,152 
13,967 
13, 503 
U,496 
14,676 
Italian 
mines. 
6,065 
7, 850 
6, 965 
7, 375 
b7, 500 
a Yearly. b Estimated l>y Mr. J. B. Randol. 
Concerning the disposition of tile world's product the following table 
has been prepared hy Mr. tT. B. Han dol, from the hoard of trade returns 
_for the United Kiugdow, 
QUICKSILVER. 
Impol'ts of q~ticksilver into and exp01·ts j1wn England cl!tl'ing the yem· 1888. 
Countries. Flasks. I 
1---------------------------------------·---------------
Russia, Norway, Sweden, and Denmark ....................... .. 
Germany ....................................................... . 
Holland antl Belgium .......................................... . 
Cllannel Islands ................................................ . 
France ......................................................... . 
Austria, Italy, and Roumania ................................... . 
~~:l~le;n~~ -~~~~~~-~~--: ." .' .' ."::: _- _- .' _-:::::: _-: ." _- _-:: .' .' .' .' .':::: .'::: .. ::::: 
Egypt, Morocco, and Gold Coast ................................ . 
Cape of G oo!l Hope and Natal .................................. . 
Madras, .Hom bay, and Bengal. .................. · ............... .. 
China .................•..•..........................•........... 
Japan ......................................................... . 
New South \Vales, Vi~toria, Queensland, and South .Australia ... 
New Zealand ................................................... . 
Canada ........................................................ .. 
United States, North America ................................. .. 
Mexico ......................................................... . 
West Indies .................................................... . 
Cent1·al America ............................................... . 
Colombia, British Gniana, antl Venezuela ...................... . 
Brazil, .Argentine Republic, Uruguay, antl Bolivia ..•............ 
Peru and Cllili. ................................................ .. 
Total imports ............................................ . 
Total exports ............................................ . 
Comparison 1vith 1887. 
123 
4, 101 
1,358 
40 
4,884 
8 
475 
33 
88 
717. 
3, 076 
10. 267 
. 334 
1,598 
146 
13 
4,649 
9,967 
218 
253 
190 
76t 
3,831 
73,768 
47, 133 
I I'"'· I 1888~ l 
I 
Total imports ......................................... -~ 61,1141 73, 7681 
Total exports~-......................................... 62, 606 47, 133 
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Messrs. J. Bennett Brothers, London, estimate the stock in London, 
roughly calculated, as about 49,000 flasks on December 31, 1888, 
against 38,000 at end of 1887. The .London supply embraces all the 
product of the great mine of Almaden, Spain, and the surplus product 
of the Idria mine, Austria, and the Italian mines. Of the total im-
ports, 73,768 flasks, it is estimated about 53,000 were from Spain, 
and it will be noted that 475 flasks were l'e-export cl to Spain and Por-
tugal. 
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Prodncl'ion.-Only slight changes in the totals were apparent in 1888. 
The total product, including the nickel in small shipments of ores, was 
207,328 pounus, worth $128,382. In 1887 the product was 20~3,328 
pounds, worth $127,632. T~w decline in the total value in 1888 was 
due to the less satisfactory condition of the market, the price in first 
hands at Philadelphia being 60 cents per pound. The imports for 
the year 1888 were somewhat decreased, but, like the preceding ye~u·, 
largely ahov(.\ the amounts in 1886 or any previous year. 
Proflttclion of nickel in the United Slates in 188G, 1887, and 1888. 
I 1886. . 1887. I 1888. !-------' Quantity. Value. Quantit;. -Value. ~utntity. Value. 
I 
Ponmls. I Ponnds. Pounds. 
~i~tt!lt/~\~\~~\ -~~;. 182, :!45 $109, 407 . 183, 125 $117, 200 190, G37 $114, 382 
monium :mlphatt> 7, 047 9, 000 , 11, 595 12,000 12,691 13, 000 
N!ckel!nmatte .... l 20,000 7,000 1· 10,846 4,000 ................... : .. 
Nu:kelm ore...... 5, GOO 1, 750 . .. .. ... . . . ......... 1, 000 2u0 
---------------------
-- T~tal_. ~ • .:._: .. _. ~. _ 214, 9~= __ 127, 157 205, 5GG 133, 200 I 203, 328 127, 632 
Oobctlt o . .vide.-Tlle protlu ction of this sub~tance as a by-product in 
connection with the nickel industry amounted to 7,491 pounds, worth 
$15,782. It will be referred to again in connection with the subject of 
mineral paints. 
Nickel imported ancl enterecl jo1· conswnption in the Unitell States, 1t3G8 to 1888, inclusire. 
Ualendar year:l ending Decem-
ber 31 from 1886 to 188R; 
previous years end June 30. 
·Nickel. 
Quantity. Value. 
Pounds. 
1868 ....................................... $118,058 
18()9 . -......................... .... .. .. .. .. 134, 327 
1870 .......... ·........... ...... ...... ...... 99, Ill 
1871 ........................ --. 17, 701 48, 133 
~~~5 ::::::::::::::::::::::: :::: 2g: ~~g 2l: ~1* 
Oxide and alloy of 
nickel with copper. 
Quantity. Value. 
Pounds. 
4, 438 $3, 911 
1874 ........................... 3,172 5, 883 ..................... . 
~~~~ : : :: : : : : : :::: : : :: : : :: ::::: ·. • .... -~·- :~~. .. .. ~·- ~ ~~. 1~~ i~ 
1877 .... ....... .......... ...... 5, 978 !), !i22 7]() 824 
1878 ........................... 7,486 8, 837 8, 518 7, 847 
1879 ............... _........... 10, 49G 7, 829 8, 314 5, mo 
1880 .. .. .. .. .. .. .. .. .. .. • .. .. .. 38, 276 2!i, 758 Gl, 8G9 40, 311 
1881 ........................ ... 17,933 14,503 135,744 107, ()27 
1882 ........................... 22,906 17,9:!4 177,822 12fi,736 
1883 ...... ........... .......... 19,015 13,098 1Gl,l59 119, 38() 
1884 ................................................. (a) 194,711 129, 733 
1885 .. • .. • .. .. .. .. .. .. .. .. .. • .. .. .. • • • ... .. .. .. . .. • .. 105, 603 G~, 166 
1886 ........................... ............ .......... 277,112 141,546 
1887 ..•.. -..................... .. • • .. ...... .. .. .. . • .. 439, 037 205, 232 
1888 .. -....................... .. .. .. .. • .. .. .. .. .. .. 31G, 895 138, 290 
108 
ft lnduding metallic niel~eL 
b including $465 worth of manufactured nickel. 
c Including $879 worth of mannfacturetlnickel. 
d Including $2,281 worth of manufact_!lred nickel. 
Total 
value. 
$118,058 
134,327 
99, 111 
52,044 
27,144 
4, 717 
5, 883 
3,193 
10 
10,346 
16,684 
13,399 
66,069 
122, 130 
143,660 
132,484 
129, 733 
64,166 
(b) 141,546 
(c) 205,232 
(d) 138,290 
I· 
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Value of f.tports of 111cl..el and 111cl.el ore of domcstio production from the United Sl«,les. 
- ). - -- ----
Calendar.ycarR Pulling ]) r.c<>mbrr :;1 from 1886 to 1888; fl\I~nu- 1 Nickel I Nickel previous ,years end June :30. ~l~~~~r.r coin. ore. 
- --- --- --
1864 .. .. .. . .. . . . . .. . . . .. • • • • . . • • • • .. . • • . . • • • . • . . . . . . • . . . .. .. .. . . .. .. .. .. .. .. $25, 4!l4 
186:1 .. .. .. . .. .. . . .. • . . . .. • • .. .. • • • .. • • .. • • • • • • .. .. . . .. • . . .. . . .. . . . .. • • .. .. . . 36, 710 
18fi!l ...... ...... ...... ...... ...... ...... ...... .... .. .... ...... .... .......... 11,350 
1872 ........................ :... ...... ............... ... ... .. . . . . . .•...•... 43,500 
187:1 . • .. .. . .. .. . . .. . . .. .. . . . .. .. • .. . . . . .. •• .. . . • .. .. .. .. $19, 780 19, 891 
1874 . .... . . .. . .. ... . . . .... .. . .. . . . . . . . .. . . . . . . . .. . .• . . .. 16,062 75, 6!)6 
1
1875 . .. . . . • • . . .. • • .. . . .. . . . • .. • • . . . . . . .. .. .. . . . .. . .. . . . . 26, 000 72, 020 
lll76 ...... ...... ...... ... . .. .. .. ... . . ... . . . .. . .. . . . . . . . 168,050 35,100 
{~~~ :::::: :::::: :::::::::::: ::::: ~:::::::::::::::: :::::: .•.. ~·- 20~ . . . . . . . . . . . ....• 2: j 52 
1880 ..... ....... .............. ...... ... ............. .... 4,1~0 ······-··· .••.••.•••• 
1881 . . • • • . . . . . . . . . . . . . . • . . . . . . . . • • . • . • • • . • . . . . . . • • • . . . . . G, 600 $32, 880 . .•....•.•. . 
1882 .. ...... ...... .......... ... ... ..................... 12,474 7,200 ........... . 
1883 . .. . .. . . •. .... .. . .. . .. . . .. ... .. . . . . . .... .. .. .. . .. . .. 9, 911 .. . .. •. .. (C1)12, 182 
1884. ... • •• .. • .. • .... • .. .. .. ... .. . .. • .. .. .. .. .. .. .... • .. .... .. .. .. .... •• .. .. (a)22, 249 
1885 .. .. • .. . • . . . .. . .... .. . . .. .. .. .. .. . • .. .. . . .. .. .. . . .. 1, 22:'l 10, 500 
1886 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • . . • • . . . . . . • . . . t-5, 6:i:~ 5, 700 
l887 . . . . .. . . .. . . . .. . . .. . .. .. .. .. .. . • .. .. • . . . . • • • .. . • • • • . 3!l, 209 7, 506 
1888 . .. . .. .. .. .. .. .. .. .. .. . . . . . .. . . .. . . .. . . . .. .. .. • .. .. . 38, 9rJ 1 625 
a Classc\1 as "nickPl and cobalt ore." 
The mines at Lo,·elock's statwn, NC\·ada, have been de,·eloped to a 
slight extent with reported satisfactory results. The property bas been 
bonded to au Engli~b capitali~:;t, who extracted some rich ore, but did 
not complete the purchase. It bas since been iuvestigated by other 
Englishmen. Some 30,000 pounds of the ore showed 11 per cent. of 
nickel and 7 per cent. col>alt when reduced to matte in San Francisco. 
A 5-ton water-jacket furuace has since been erected at the mines and 
is running. The mines are conveniently located for securing fuel aiHl 
1lnxes. At Riddies, in Oregon, the developments made during 1888 
consisted of open cuts and a shaft. sunk to a depth of 35 feet. The 
shaft was started on 18-inch croppiugs which widened to 4 feet in sink-
ing 35. This is the 1irst indication here of the occnrreuce of the ore in 
a Yein. About 100 tons, containing 5 per cent. nickel, have been taken 
ont, of which 10 tons were shipped to ·Paris for treatment by a new 
process, which, if successful, will insure the erection of works at the 
mine. No nickel ore was mined in either locality on Upver Dads creek 
or near Rock Poiut, in Jackson county. A small shipment of nickel 
ore from Webster to New York con~titutes the only development which 
has been reported from North Carolina. Uolonel Whitthorne report~:; from 
Benton, Arkansas, that development work was continued during 1888 
at the Rabbit Foot mine, but in a limited way, as capital was wanting. 
No ores ba~·c yet been shipped for reduction. The average assays give 
'J.7 per cent. of nickel and cobalt together, ranging from 1.46 to 8.7 per 
cent. The greatest depth reached from the surface is 50 feet. Active 
work is expected in 1889. 
According to Prof. F. R. Carpenter, dean of the Rapid City School 
of Mines, Dakota., the numerous and extensive copper deposits found iu 
both the eastern and western series of Archman rocks in the Black 
Hills are derived from pyrite or pyrrhotite containing nickel. The 
claims most sttldied are on Spring creek. Professor Carpenter thinks 
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there is no body of magnetic pyrite in the Blaok Hills which does not 
carry nickel. The average of his aRsays is 1.5 per cent., though samples 
carrying 8 per cent. have been found. This report is interesting in view 
of the developments expected from the nickel-bearing pyrrhotite at 
Sudbury, Canada. 
Outlook.-The developments in recent years of garnierite in New Cal-
edonia and the discovery of nickel-bearing pyrrhotite at Sudbury, 
Canada, promising large development, place the nickel industry in much 
the same relation to the demand as the present condition of copper or 
tin. Further, the uses are more limited ; the newest finds, though ap-
parently of large extent, do not seem able to deliver the metal:ln the 
general markets for much less than the present price. The opening of 
a single one of these new sources means the extinction of a correspond-
ing element in the present supply. In this country, particularly, the 
problem of present interest is the selection of the best suited deposit 
for the needs of this market, there being little doubt that any one of 
seYeral has sufficient nickel for the entire demand. The known deposits 
in this country include: (1) two deposits of silicate of nickel in North 
Carolina and one in Oregon, similar to deposits now worked iu New 
Caledonia; (2) arsenides and derived arseniates of nickel and cobalt at 
l\1iuc la Motte, Missouri, and in Nevada, and the pyrrhotite of t.he Gap 
miue in Penusyh'~mia (which has been the main source of our supply) 
aU<.l (3) a possible supply of similar character in the Blaek EiJls of 
Dakota: The long experience in working pyrrhotite will lead to pre,ju-
tlice in fayor of similar ores, if other conditions are equal. A careful 
description of the Gap mine and its workings will be found in volume 
C. 0. U. of the Seemul Geological Survey of Pennsylvania, in the geolog-
ical sl·etch of Lancaster county, by Dr. Persifor Frazer, jr. 
lu tlli:-; connection the recent developments of nickeliferous pyrrho· 
tiLe at Sn<lbnry, Canada, should also be considered. The followiug <h•-
tailed de~cription of the deposit and the practice in developing it ha.s 
been written by Dr. E. D. Peters, manager of the Uanada Copper Com-
pany. 
NICKEL ORES AT SUDBUHY, CANADA. 
JJ;Lorle of occurtcnce.-The geology, for hundreds of miles iu every direc-
tioll, belongs to the lluronian and Laurentian systems, and comprises 
the very oldest rocks known to man. Greenstone, diorite, gra.ywaeke, 
gneiss, and crystalline schists form a large part of the rocks, and as the 
vein matter does not cliffer essentially from much of the surrounding 
couutry rock, it is plain from the very beginning that the smelting of 
the ores is greatly favored by the basic character of nearly all th~e 
rocks. Instead of ha,Ting to coutend with the solid quartz and acid sil-
icates of many geological horizons, we meet chiefly l10rn blende and very 
fusible feldspars, to which is added the iron from the ore itself, thus 
forming a slightly basic mixture, which is rendered all the more favor-
able by being polybasic; for tlle lime, soda, potaslJ, magnesia, etc., of 
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the rock minerals assist greatly in forming a fusible slag, while one 
pound of iron already combined with silica and other bases in the shape 
of feldspar or hornblende, is better than two pounds of the same sub-
stance, if added extraneously in the ordinary shape of hematite, or other 
iron oxides. The same remark applies to the lime, and this brief notice 
opens up a very important and interesting metallurgical question, which, 
so far as the writer is aware, has never yet been treated upon by 
writers or satisfactorily explained. 
The only openings of any c.lepth in this immediate vicinity are the 
three mines belonging to the above company, and named, respectively, 
the "Copper Cliff," "Evans," and "Stobie." These three mines di:fl'er 
somewhat among themselves in quality, richness, proportion of nickel 
to copper, ancl other minor details, but are near enough alike to he de-
scribed as one, so far as their grosser features are concerned. 
The ore which first attracted attention to these mines was a very 
pure chalcopyrite, occurring in masses of considerable size and close to 
the surface and generally in conjunction with such an immense capping 
of gossan as to indicate the presence of large bodies of mineral below. 
On sinking a few feet, the line of active decomposition is passed and 
the unaltered ore is found in a more or less massive condition. The 
great body of the mineral is a monosulphide of iron, usually called mag-
netic pyrites, or pyrrhotite, and bearing so remarkable a resemblance 
to the pyrrhotite found in such quantities at Ely, Vermont, that no one 
bas as yet been able to distinguish between them. And yet, strange 
as it may appear, the Sudbury pyrrhotite is highly nickeliferous, while 
the Ely mineral barely shows a trace uf that valuable metal. It is a 
very interesting fact that in this pyrrhotite, nickel may replace iron to 
the extent of one-half or more, so tllat over 30 per cent. of nielwl shall 
be present, and yet the chemically altered mineral shows no signs of its · 
changed composition. But it is seldom that uickcl is present in such 
quantities as just noted. The ordinary pyrrhotite of this district carries 
seldom less than 2~ or more than 8 or!) per cent. of nickel, and as a rule 
~he coarsely crystal1ine pyrrhotite is tl.Je richest in nickel. The chalco-
pyrite does not mix ·intimately with the nickel ore, so as to form a homo-
geneous mass, assaying pretty regularly in copper, iron, and nickel. 
On the contrary, the chalcopyrite occurs by itself in pockets, or threads, 
or bunches, or veinlets, but frequently intermixed with or inclosed by 
massive pyrrhotite. It is seldom so finely intermixed, however, that it 
is not easy, on breaking the specimen, to select chalcopyrite that will 
assay over 30 per cent. in copper, and to separate pyrrhotite that will 
only show a trace of the same metal. But it should be noted that snch n 
~eparation would not be possible in practice, for careful examination 
and trial have shown that the two ores are too completely intermixed to 
make hand sorting at all practicable; while any system of concentra-
tion depending upon gravity is out of the question, owing to the almost 
identical weights of the iron and copper minerals. It is not yet known 
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whether the only remaining obvious method of separation by magnetism 
is feasible or not, though my former experiments on utilizing the feeble 
magnetic qualities of pyrrhotite were not at all satisfactory. Still the 
replacement of so eonsiderable a portion of the iron by the highly mag-
netic nickel lends a certain air of plausibility to the scheme. Although 
the copper mineral seldom occurs free from the pyrrhotite, and it must 
be recollected that all our pyrrhotite is nickeliferous, yet the pyr-
rhotite is sometimes found in quite massive deposits containing many 
hundreds or even thousands of tons ofthesame, comparatively free from 
copper. In one of tile company's mines such a stope has furnished 
nearly 2,000 tons of quite massive pyrrhotite rich in nickel and contain-
ing not more than 1 per cent. of copper. This stope is now exhausted, 
but it is curious to note that just before the end boundaries of the great 
pocket were reached the massive pyrrhotite changed without warning 
into a 3-foot vein of almost pure chalcopyrite that furnished some 15 
or 20 tons of beautiful ore. 
These mines have hardly yet been ·developed sufficiently to speak 
with any certainty as to their precise character, and in any case tl1is is 
always a vexed and uucertain question. They am certainly not fissure 
veins, and that is about as far as one would care to speak with any posi-
tiveuess. They seem to occur at intervals in a belt of diorite that trav-
ers~s this district for a long distance, and many of the prospectors believe 
that all the mineral that has been discovered is Hituated on this same 
belt-an hypothesis which they prove by the exceedingly simple and in. 
genious process of marking down the different discovery locations on the 
map and then connecting them all by a single line, whicu they assert 
represents the ledge of diorite. The truth of this assertion cannot be 
denied. It can only be said that the course of this diorite ledge would 
already puzzle the most experienced mining surveyor, and as it becomes 
more and more complicated with each new discovery, it will soon be 
seen to be ridiculous. But it is quite certain that diorite seems to be a 
yery important country rock for these deposits and also forms a con-
siderable portion of what gangue is found in the ore bodies. These 
bodies are about as irregular as nature could well make them, having 
every possible size, shape, and direction, and though at times a certain 
sloping surface is obtained that seems to have a uniform pitch for some 
distance, ami from the amount of water it furnishes is occasionally 
looked upon as a wall, yet it seems very doubtful if there are any reg-
ular walls in the miner's sense of the term. The ore deposits seem al-
most entirely unconnected, and it is not uncommon in a single blast to 
go from absolutely barren rock into first-class smelting ore, though as R 
rule the vicinity of an ore body is usually marked by the occurrence of 
specks of iron and copper pyrites in the country rock. 
These pockets are frequently very extensive, being some hundreds 
of feet in length and 100 or more in breadth by 50 or more in depth. 
In fact, the writer does T_liJt know that any one of them has been en-
tirely worked out, anti it is only known that they come to an end by not 
finding them in the levels below. As there is no wall to follow, and 
scarcely any connection between the ore bodies, and no means by which 
one can tell whether the levels are being run in the right direction or 
whether they may be diverging entirely from the or~ bodies beyond, 
it is evident that mining is somewhat difficult and uncertain. But 
this uncertainty is more than recompensed for by the extent and massive-
ness of the bodies when they are found and by carefully mapping 
out the apparent course of bodies already knowu, and following the 
little stringers that tail out in all directions from them, we have so 
far opened up new bodies faster than we have worked out old ones, 
and as this has been accomplislied by less than 15 per cent. of de\·elop-
th.ent work to 85 per cent. of stoping, no mining man should complain 
of the ratio of dead work to ore breaking. But the above remarks refer 
more particularly to the Copper Cliff mine, which usually ~arties its 
copper most concentrated, and, being central, bas had more work done 
on it than the other mines. The Evans and Stobie mines are either of 
a difterent and more continuous nature or else their ore bodies are so 
enormous as to give one the impression of a continuous vein or dike of 
quite massive pyrrhotite, interspersed with bauds, beds, nodules, \·einlets 
or grains of chalcopyrite. These veins have both been opened for a 
ple of hundred feet or more and show about as massive a formation 
of cupriferous pyrrhotite as is often found. In certain places it is so 
entirely free from gangue that in many tons only a few small pieces of 
rock would be found. In others it is not so massive, and bowlders of 
diorite seem to be inclosed in the vein. Again, sharp fragments of dio-
rite are completely intergrown with the pyrrhotite and chalcopyrite, 
the sharp edges of the easily fusible diorite showing that it was hardly 
.. JJO~J~:HUJte for heat to have put them into that shape. 
A few small crystals of millerite, sulphide of nickel, were found at the 
of about 150 feet in the Copper Cliff mine, but so far that is the 
ocular eviden~e of the presence of nickel in any of these mines. 
A minute proportion of cobalt, about oue-fiftieth as much as the 
present, also occurs in the pyrrhotite, and the chemist of the 
~~lnJ)any, Mr. Francis L. Sperry, also assures us that platinum occurs 
quite appreciable quantities, ~o that tlle matte from these ores con-
some ounces per ton of tllat rare metal. Gol<l an<l silver occur 
strong traces, while arsenic, antimony, tellurium, bismuth, or other 
ful elements are ent~rely absent. The consequence is that the 
made from several thousand tons of this ore ranked with th& 
Arizona brands. 
l'r~~at1ne1~t of the ore.-After a rough hand-sorting, which is a that 
of this ore requires to fit it for smelting, the ore is put through a 
9 Blake breaker, set to about lft inches. A revolving screen sizes 
h coarse," '• ragging-," and "fines,'' the three sizes essential for 
m · •~n!l,lilting, aml th~ ore is loaded onto railroad cars that ruu on an 
3677MIN~ 
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elevated trestle over the roast ground, so that it is dumped on elevated 
platforms near the heaps and wheeled onto the latter very cheaply. 
The only wood obtainable is dead pine, the whole timber of this and 
the surrounding country having been destroyed by fire some twenty. 
five years since. 
The pine is procured very cheaply, though it is but a poor fuel for 
roasting; only about a cord is needed for 20 tons or more of ore. 
Hard wood, though it would probably carry no l1eavier burden of ore, 
would last so much longer that it would give a better roast, the pine 
wood being too light and going out like so many shavings after yield-
ing a short, fierce heat. The piles usually cont.aiu 600 to 800 tons of 
ore and have to ue carefully covered wi'th ragging and fiues, the latter 
being applied. almost continuously for the first forty-eight hours to pre-
vent too quick a beat and the consequent matting of this fusible pyrrho-
tite. Such a heap burusaboutfifty days, and although it shows on open-
}ng a thick outside layer of ore that seems only scorched, while the inside, 
though looking better, yet shows none _of that swelling and fissuring 
of each lump that indicates a good roast with ordinary yellow pyrites. 
Subsequent smelting of this very unsatisfactory-looking material shows 
that, however it may look, the sulphur bas been removed, it being almost 
invariably necessary to add from 10 to 25 per cent. of raw fines diuin,g-
tbe smelting to prevent the matte from being too rich. Assays of large 
samples of these roast heaps have varied from 2~ to 8 per cent. sulphur, 
the average being about 6 per cent. A sunken railroad alongside the 
heaps conveys the roasted ore to the side hill on which the smelter is 
located, and is high enough so that the cars of ore are dumped directly 
into the bins back of the furnace. 
The smelting plant consists of a IIP.rresboff water-jacket furnace, built 
of rolled steel plates, with only a 2-inch water space, and with not a 
single brick of any description below the charging door, except a few 
cheap brick used temporarily on the bottom of the furnaces and around 
the inside of the cast-iron forehearth or "well" to keep the slag from 
cracking the cold iron. The water jacket extends from the bottom to 
the charging door, and the well is also jacketed so that no brick are 
needed, t~us effecting a saving in material and repair that only the 
practical smelter can thoroughly appreciate. The furnace is a rectangle, 
with rounded corners and slightly convex sides and ends to strengthen 
it. It is about 6~ by 3~ feet inside at the tuyeres and flares slightly to 
the top. It has thirteen 2~-inch tuyeres, and is supplied by a No. 6 
Baker blower, run at about ninety revolutions, the normal pressure at the 
furnace being about 9 ounces. The great ad vantage of this style of fur-
nace and the reason that we llave succeeded bere in America in remov-
ing what Vivian characterizes as "the sole objection to blast-furnaces," 
and what has hitherto prevented them from being superior iu e\Tery 
way to the Swansea reverberatory on suitable ores, is that we over-
come the hitherto great bugbear to cupola smelting, i.e., the deposition 
of ''sows" or "salamanders" of metallic iron in the crucible, that not 
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only soon choked up the furnace but also tied up large quantities of cop-
per and other valuable metals in a form from which it was very expen-
sive to separate them. The way we have conq nered this is by smelting 
so rapidly and with such a powerful blast that the iron has no time to 
be reduced and all goes into the slag, where it is wanted. To make it 
certain that no such deposition sltall take place American smelters 
have added a forehearth or well, into which all the material tltat is melt-
ed in the furnace flows as fast as it becomes molten. This well is on 
wheels and is water-jacketed, so that it lasts for months and is quickly 
and easily replaced. In it the matte sinks quietly out of the slag and 
is tapped out into a slag pot in lots of 500 pounds every few miuutes 
without stopping the blast or interfering in any way with the regular 
running of the furnace. The slag flows constantly over a water-jack-
eted lip, which is at such a height that the communicating passage 
between well and furnace is 8 or 10 inches "under water" all the time, 
and the blast is thus completely trapped and can never blow through. 
As any ordinary brick or clay tap hole is certain to cut out shortly 
and become so large and shapeless tllat it cannot be plugged against 
a powerful stream of matte, the well tap hole is a separate water-jack-
eted bronze casting, being formed of an alloy that withstands the con-
stant shrinking and swelling of the metal due to the immense changes 
of temperature that it experiences during the tapping operation. This 
iacketed tap hole is only 1~ inches in diameter, and thus can be easily 
and certainly plugged with a small ball of clay as soon as the desired 
amount of matte is drawn off. 
Uoke is used as a fuel, and under ordinarily favorable conditions 125 
tons of ore per day are smelted, the record having risen to 154 tons in 
twenty-four hours and frequently exceeding 140 tons without special 
effort. No flux is used, and about 8 tons of ore are smelted with 1 ton 
of Pennsylvania coke, which is brought up the Great Lakes in steam-
ers and transported to the works by the Algoma branch of the Cana-
dian Pacific railroad. 
The matte produced resembles an ordinary copper matte, except 
that a certain amount of the copper, or, more correctly speaking, of the 
iron, is replaced by nickel. This considerable addition of nickel, which 
amounts to at least 50 per cent. of the copper present, bas a most pecul-
iar effect on the physical qualities of the matte. As is natural, it decid-
edly lessens its fusibility, raising its melting point several hundred de-
grees and making it difficult to receive it in iron molds, as the high 
temperature causes a softening of the iron surface and a consequent 
welding of the matte to the mold, so that the inner skin of the latter 
is destroyed after about the second tapping, and the mold is worthless. 
We avoid this by tapping into slag pots that are thickly washed with 
clay water before each tap. 
Another effect of the nickel is to completely obliterate the ordinary 
appearances by which we can determine the grade of copper matte so 
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accurately by eye. This copper-nickel matte is a very dense, heavy 
substance, with a very fine-grain almost bell-metal fracture and a pink-
ish-white color, though if broken hot ft assumes a purplish color and 
luster that imitates closely some of the higher grades of copper matte 
and leads one completely ast :·ay as to the percentage of valuable metal 
present. In a word, we have none of us yet learned to estimate the 
percentage of this matte by eye either iu copper or in nickel, and it is 
doubtful if we ever find a way of doing it without chemical aid. The 
slag is usually pretty near a singulo-silicate, though mostly with a slight 
mixture of hi-silicate, and owing to its numerous favorable bases is very 
fusible an<l unusualiy free from metal. For at least six weeks the 
daily samples have not once showed any loss of either of the valua-
ble metals present beyond what must be expected in producing a matte 
rather above the usual grade. 
UseR.-Common observation would suggest that the consumption of 
nickel for plating has increased markedly in late years, and a:::~ a fact 
it has more than doubled in the last decade, and even in the past two 
years has shown a further though moderate increase, which is true 
also of the German silver manufacture. But the effort is being made 
in Europe to extend the consumption of nickel in all possible directions. 
For example, by the introduction of rolled nickel plate as an ad \'ance 
. over tin plate. Among the proposed uses none attract so much inter-
est as the use of nickel in alloy with steel to increase the latter's 
strength. A French invention bas effected means for preparing such 
alloys with regularity and even composition. Lately Mr. James Riley, 
of Glasgow, Scotland, has published a valuable contribution to the 
ltnowledge of the physical characteristics of various sorts of steel when 
alloyed with nickel which is here abstracted from " Engineering.'' In 
. the first place, a visit to the place of manufacture in France demon-
strated to his entire satisfaction the degree of certainty with which the 
desired products could be obtained from the crucible. A number of 
casts were made, the compm~ition being varied at will and the quality 
and properties of the metal being indicated beforehand. Subsequently 
it was shown at English works t.hat the composition of the metal can 
be as effectually controlled in the open-hearth furnace as in the crucible . . 
Mr. Riley states that the alloys can be made in any good open-hearth 
furnace working at a fairly high temperature. The charge can be made 
in as short time as an ordinary '' scrap" charge of steel-aoout seven 
hours. Working the steel requires no extraordinary care; in faet, not 
so much as is required in working many other kinds of charges, the 
composition of the 'resulting steel being easily and definitely controlled. 
No special arrangements are required for casting, ordinary ladles 
and molds being sufficient. If the charge is properly worked, nearly 
all the nickel will be found in the steel; almost none is lost in the slag-
very different in this respect from charges of chrome steel. 
The steel is steady ia mold, it is less viscous than ordinary steel, it 
sets more· rapidly, and appears to be thoroughly homogen~ous. The in· 
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gots are clean and smooth in appearance on the outside, but those rich-
est in nickel are a little more" piped" than ingots of ordinary mild steel. 
Any scrap produced in the subsequent operations of hammering, rolling, 
shearing, etc., can be remelted without loss of nickel in making another 
charge. No extraordinary care is required when reheating the ingots 
for lt~tmmering or rolling. They will stand quite as much heat as ingots 
having equal contents of carbon but no nickel, except perhaps in the case 
of steel containing oYer 25 per cent. nickel, when the beat should be 
kept ~little lower and more care taken in forging. If the steel has been 
properly made and is of correct composition, it will hammer and roll 
well whether it contains little or much nickel; but it is possible to make 
it of such poor quality in other respects that it will crack badly in work-
ing, as is the case with ordinary steel. In obtaining a correct idea of 
the value or usefulness of alloys of nickel with iron or steel, it should be 
remembered that the composition is complicated by manganese, carbon, 
silicon, sulphur, and phosphorus, whose influence must be carefully 
watchN1, requiring long series of experiments. In the absence of these 
extended series the following will still gi,·e valuable results: 
In table 1, test No. 6, the carbon present (0.22) is low enough to ena-
ble us to make comparison with ordinary mild steel, which would give, 
when annealed, results about as follows: elastic limit, J6 tons; break-
ing strain, 30 tons; extension, 23 per cent. on 8 inches, and contraction 
of area 48 per cent. Therefore, in this case the addition of 4. 7 per cent. 
of nickel bas raised the elastic limit from 16 up to 28 tons and the break-
ing strain from 30 up to 40 tons without impairing the elongation or con-
tra-ction of area to any noticeable extent. In test No.3 somewhat similar 
results were found with an addition of only 3 per cent. of nickel, com-
bined with an increase of the car bon to 0.35 percent. In tests Nos. 2 and 
5 there is extreme hardness, due in part to the large quantity of carbon 
present, but also to tile presence of nickel in addition. In test No. 9, 
with the carbon very much reduced, this characteristic hardness is inten-
sified by the increase of nickel to 10 per cent. This quality of hardness 
obtains as the nickel is increased, until about 20 per cent. is reached, 
when a change takes place and successive additions of nickel tend to 
make the steel softer and more ductile, and even to neutralize the in-
fluence of carbon as is shown in the test No. 2, in which there is 25 per 
cent. nickel and 0.82 carbon. In this matter of llardness, due to in-
creased additions of nickel, there is some resemblance to Hadfield's 
manganese steel, but valuable qualities of nickel steel are reached before 
machining becomes extremely difficult. There are experiments show-
ing that by hardening and tempering it may be possible to increase 
largely the breaking strain and elastic limit of these alloys. The alloys 
polish well, the color being lighter as the proportion of nickel increases. 
They do not corrode as easily as other steel, the 1 per cent. nickel steel 
welds fairly well, but this quality deteriorates with each addition of 
1. Considerable ultimate advantage may be expected from these 
particularly where the percentage of nickel is less than five. 
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Composition: 
Nickel. ... per eent .. 
Carbon ......... do .. 
Manganese ..... do .. 
Tensile tests as cast: 
Elastic limit .. tons.. (a) 
Breakingstrain.do ....... . 
(b) 
Extension, per cent. 
in4 inches .................. . 
Contraction of area, 
percent .......... . 
Temlile tests as cast 
and annealed: 
Elastic limit .. tons.. 27. 3 
Breaking strain . do.. 54. 6 
Extension, per cent. 
in 4 inches . . . . . . . . 1. 5 
Contraction of area, 
percent........... 9. 5 
Tensile tests as rolled: 
Elastic limit .. tons.. 32.1 
Breakingstrain.do .. 57.6 
Extension, percent. 
in 8 inches ............. . 
Extension, percent. 
in 4 inches . . . . . . . . 11. 0 
Contraction of area, 
per cent.......... . 24. 0 
Tensile tests as rolled 
and annealed: 
Elasticlirnit .. tons .. 30.1 
Breaking strain.do. 55.1 
Extension, per cent. 
in 8 inches .••.... . 
Extension, percent. 
in 4 inches . . . . . . . . 18. 7 
Contraction of area, 
per cent. . . . . . . . . . . o45. 0 
a Test piece defectiv~t. 
19.8 
34.9 
2. 5 
5.6 
24.0 
34.9 
2.5 
9. 0 
31.4 
51.0 
20.3 
37.0 
2R. 0 
48.5 
20.3 
42.0 
29.4 
51.5 
9. 0 
10.1 
9.0 
30.3 
42.9 
7. 5 
9. 0 
12.0 
25. 1 30. 0 31. 1 
40. 5 46. 4 52. 0 
17. 75 10. 0 14. 0 
23.4 12.5 15. 6 
42.0 22.5 14.0 
(c) 
38.2 22.0 
51.4 47.6 
10.5 43.5 
11.7 47.6 
60.0 
28.0 28.0 32. 5 12. 15. 1 
40.6 42.6 
20.0 15.0 
25.0 17.5 
44.8 18.5 
46. 8 45. 8 42. 1 
13.5 
14.0 
17.0 
29.0 40.0 
30.0 45.3 
28.6 
b '.IVlo hard to machine with Mushet steel. Makes a fine tool tempered at dull red in boiling water. 
c Do hard to machine. Makes a good cutting tool when tempered in cold-air blast. 
TABLE No. 2.-Tin·sion tests of steel alloyed with varying proportions of nic'kel. 
1 
2 
3 
4 
5 
6 
lA 
2A 
4A 
6.A 
7 
8 
9 
Diameter of 
bar 1 inch, 
lever 1 foot 
Composition. 
long. 
-~~I ;J).i 
rn· .... l ~-;;; 
,. 8 ~b 
Condition. 
&i~ ~ r1) 
Lbs. 
857 
677 
665 
621 
553 
510 
697 
653 
6521 
360 
601 
601 
445 
Lba. p. ct. p. ct. p. ct. 
1849 As hammered 1. 0 0. 42 0. 58 
1507 .... do ..••..... :>. 0 0. 30 0. 30 
1729 .... do......... 3. 0 0. 35 0. 57 
1493 . . . do . . . .. . . . . 4. 7 0. 22 0. 23 
1554 .. do........ 50.0 0. 35 ..... . 
1950 .... do......... 25.0 , o. 27 0. 85 
1809 Annealed..... 1. 0 0. 42 0. 58 
1485 .... do ......••. 5.0 0.30 0.30 
1443 .... do ......... , 4. 7 
2100 .... do .. . . . . . . . 25. 0 
1689 .... do ........ . 
1697 As hammered 
1229 .... do .••....•...••.. 
0. 22 
0. 27 
0. 51 
0. 51 
0. 23 
0. 85 
Remarks. 
No.1 sample in No.1 table 
(unannealed) . 
No.7 sample in No.1 table 
( unannealed). . 
No.3 sample in No.1 table 
(unannealed). 
No. 6 sample in No.1 table 
(unannealed). 
No.10 sample in No.1 table 
(unannea:cd). 
No.1 sample in No.1 table 
(annealed). 
No.7 sample in No.1 table 
(anuealed). 
No. 6 sample in No. 1 table 
(annealed). 
No. 10 sample in No. 1 table-
(annealed). 
47.2 tons per square inph 
(Siemens steel). 
50. 4 tons per square inch 
(Siemens steel). 
30. 1 tons per square inch 
(Siemens steel.) 
CHROMIUM. 
The known localities in California where chrome iron ore has bee11 
produced, and can still be mined, remain sufficient for maintaining a 
large industry whenever conditions of freight rates and quality of the 
ore permit successful competition. But while freights are high and ore 
of high grade from Asia Minor can be imported, it is useless to look for 
large developments in California, especially since the miner has, in ad-
dition to the chance of sudden exhaustion of promising poch:ets, the 
knowledge that the quality of his ore usually becomes poorer with in-
creasing depth. Already the ore of highest grade, over 50 per cent. 
chromic oxide, has been selected from the best-known deposits, and the 
State presents the general condition of large known bodies of chrome 
iron ore scattered ovt-r many counties of the State and averaging up to 
45 per cent. chromic oxide, but which will not be sought while the con-
suming centers are so distant and so faYorably connected with richer 
foreign ores. Active prospecting is still carried on in the, State throug'h 
the stimulus of good prices for ores of high grade. These are readily 
sold to the San Francisco agents of Eastern manufacturers. The most 
interesting feature of the situation is the ease with wlrich sales arc made 
provided the quality is high. There is sale for any ore containing over 
47 per cent. chromic oxide, and probably no ore of higher grade is in 
stock in California at present. 
The production in 1888 was limited to 1,500 tons, worth $20,000 in 
California. This product came from Del Norte, San Luis Obispo, 
Shasta, and Placer counties, and comprised all the offers of ore over 
47 per cent., and some shipments of lower grades, which were hardl.v 
profitable and will only be worked up in case of tardy deliveries from 
Asia Minor. In Del Norte county there are two mines, the French Hill 
and Mountain View, both connected by good wagon roads with Ores-
cent City, whence the ore is shipped to San Francisco. These mines are 
now practically held as reserves hy the Eastern men and produced -very 
little in 1888 except small shipments of ore taken out in the previous 
year. r:rbe mines may be worked again in 1889. The mine at Sims 
Station, Shasta county, shows a large body of ore which can he 
shipped cheaply. A shipment of a few hundred tons proved of high 
grade, nearly 52 per cent., uut as other shipments have turned out of 
low quality it is evident that inte1ligent selection is necessary. In San 
Luis Obispo county only enough work was done to keep open a mine 
which is too valuable to abandon ; a few tons were gathered by farmers 
and supplied a demand from Germany. The Forest Hill mine, in 
Placer county, bas produced considerable ore in former years. but ouly 
did remnant work in 1888. Further statements in regard to California 
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localities may be consulted in the report for 1888 of Mr. William Irelan, 
jr., the California mineralogist. 
Prod1wtion of ch?'orne i1·on ore j1·om 1882 to 1888. 
Years. Quantity. 
Long tons. 
1882 .. ----- . ----- . ----- . ----- . ---- .. ---- •. ----- ---- -- 2, 500 
1883 .. -- - - - - • - . - -. - - •. -- - - .• -- - - •. -- - - .. - - .. - - ..... - . 3, 000 
1884.-- . -.-- •. -----.-- .. -- .. -- ... - .. - ... -- .. - .... --. 2, 000 
1885 . -.--- . --- . -. --.------ . -- .. -- ... - - .. ----- . -- . . . . . 2, 700 
1886 ------.-- - .- -· ------ .. - .• ·-·- -· ---------- ·-. -·-.- 2, 000 
1887 . -- •••. ----- . ----- . ----- ----- --- . -- ...• - .. ----- 3, 000 
1888 . --- . - . -- .. ----- . -----. - - .. - .... - .. -- ... -- . ------ 1, 500 
Value in 
California. 
$50,000 
60,000 
35,000 
40,000 
• 30,000 
40,000 
20,000 
The total production of potassium and sodium bichromates increased 
by a small percentage in 1888. The price of potassium bichromate 
averaged 10-k cents per pound in 1887, but had increased to 10~ceuts by 
the close of the year. Owing to less antagonism between the American 
producers, the price increased again in 1R88, this time to 11~ cents, which 
held to the close of the year. The price of sodium bichromate is uni-
formly 2 cents lower than the potassium compound. It is use<l for the 
same purposes. 
Imports.-The principal supply of ore for the world comes at present 
from Asia Minor. It was discovered there by Prof. J. Lawrence Smith 
when making mineralogical explorations for the Porte iu 1848. He 
found it on a jouri1ey south from Brusa, a town 57 miles south-southeast 
from Constantinople. Near Harmanjick, 10 or 15 miles farther south, 
he found another abundant deposit. There is another field near Antioch. 
He describes the ore as in masses rather than in veins. The present 
supply cc;>mes from deposits somewhat farther south. It is taken on 
the backs of camels through a mountainous region to the seaports of 
Macri, near Smyrna, and Ghemlek, near Brnsa. From the slight records 
that are accessible concerning these deposits, they are apparently irreg-
ular pockets, contained in serpentine, like our domestic ore. Mining has 
not gone to any depth. The ore is of higher grade than Californian, 
entire cargoes frequently averaging over 52 per cent. chromic oxide. 
It is used also in preference to the Russian ore, which formerly entered 
extensively into the supply. 
The scattered references to Russian chrome iron ore have been col-
lected by Mr. A. 0. Gill, of the Johns Hopkins University, and show 
that it is found particularly in the soapstones of the Ural mountains; 
according to Gustav Rose, in three distinct conditions, in large gran-
ular masses, in serpentine in seYeral places near Yekaterinboorg; also 
8 miles from Bisserk, and again near Kysehtinsk. It is finally dissemi-
nated through the rock near .Mostrowaja, north of Yekaterinboorg, and 
near Auscbkul lake, an<l finally in the platinum and gold washings, 
especially at the platinum placers at Nizhnee-Taghilck, and at the gold 
placers at Malo-l\Iostowskoi. 
Massive with lamellar or granular structure it is found also at Oren-
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boorg, in Wiatka, Siberia, in Liloerberg and Grochen, in Silesia, Hrub-
schitz,in Moravia, Kriegland and Kraubatin Styria,inHungary,andthe 
Banat, but chiefly in extensive bed8 in Orsova, Drontheim, and Roeraas, 
in Norway. Chrome iron ore is also found in quantity at several places 
in New Zealand, chiefly near Nelson, in the Middle island; it is always 
in serpentine or olivine rock. It also occurs in North island. Extensive 
exports of ore have been made from New Caledonia, about 20 mile.s 
from N oumea. 
Goou ore is said to exist in shire Me I vor, in Victoria, and at J undagai 
and Tamworth, New South vVales, but facilities for transportation are 
not good. There are many deposits in Queensland, particularly near 
Ipswich. Quebec, Canada, alRo furnished 38 tons to the United States 
in 1887 and 60 tons in 1886. 
With the high price of tbe Turkey ores it is very convenient to keep 
reserves even of poorer California ores; hence it is not probable that 
the domestic ores will ever be neglected altogether. The imports for 
1888 increased largely, as shown in the following table, but as stock is 
frequently bonght for more than one year's consumption it is difficult 
to determine what is the average amount required at present. The im-
ports of potassium bichromate also increased slightly: 
Chromate and bicllrornate of potash a·nd chromic acid imported and entered for consumption 
in the United States, 1867 to 1888, inclusit·e. 
Chromate and hichro-
Fi11cal years ending 
June 30-
mate of potash. 
Quantity. Value. 
Pounds. 
1867 ---··· .••.•••••• 875,205 $88.787 
1868 ·••••• .• •·•••••• 777, 855 68, 6il4 
1869 .•••••.••••••••• 877,432 78, 28~ 
1870 ................ 1, 235, 946 127, 333 
1871 .•.•.••••••••••• 2,170, 473 223,529 
1872 ................ 1, 174, 274 220, Ill 
1873 .............................. 1, 121,357 178,472 
1874 .•••••...•..•••. 1, 387,051 218,517 
1875 .•••••.•••••.••. 1, 417, 812 183,424 
1876 .••..•...••..••. 1, 665, 011 175,795 
1877 ·••••· ..••••.... 2, 471, 669 264,392 
1878 ................ 1, 929, 670 211,136 
1879 ···•••· ••..••••. 2, 624,403 221, 151 
18'l0 .•••••.•••.••••• 3, 505,740 350, 279 
18R1 ................ 4, 4u4, 237 402,088 
188'..! .....••..•••..•. 2, 449, 875 261, 006 
1883 .•.•••...••...•. 1, 990,140 208,681 
1884 .......................... 2, 593, 115 210,677 
lR85 .••........•••.. 1, 44R, 539 92,556 
1886 ..•..•...•...••. 1, 985,809 139,117 
1887 ·••··•· ..••...•. 1, 722,465 120,305 
1888 ..•........••••. 1, 755,489 143,312 
-·-··-
Chromic acid. 
I 
Quantity. Value. 
--· --
Pounds. 
. ~ .................. .............. 
......................... ............ 
...................... $3 
..................... 8 
..................... 5 
514 49 
922 276 
44 13 
45 22 
120 45 
13 10 
32 35 
.................... ............. 
5 3 
124 89 
52 42 
290 338 
..................... 120 
. ............... 39 
. ............. 101 
·······-·--· 
5, 571 
............... 281 
Chrome oro. 
Quantity. 1 Valne. 
. 
Long tons. 
...................... .. ........... 
...................... ............. 
...................... . .......... 
.................... .. ............ 
.................... .............. 
...................... ............... 
...................... ............ 
...................... .............. 
..................... ............. 
..................... ............ 
........................ ............... 
..................... ............ 
...................... .. ........... 
....................... .............. 
.. ...................... ............. 
..................... .............. 
...................... . ............ 
2,677 $73,586 
12 239 
3, 356 43,731 
1, 404 20, 812 
4, 440 46,735 
I 
Total 
value. 
$88, 7R7 
68,634 
78,291 
127,341 
22:l, 534 
220, 160 
178,748 
218,530 
183,446 
175,840 
264,402 
2tl, 171 
221,151 
350,282 
402,177 
261,048 
209,019 
284,383 
92,834 
18~. 949 
146,668 
190,328 
Chrome steel.-Mr. Rudolf Busek has lately written a valuable article 
in Stahl und Eisen upon the preparation of chrome steel and its prop-
_,erties. He reviews the attempts, some successful, which have been made 
uring the past thirty years to prepare chromium, chrome steel and 
chrome iron. While most of these attempts have not passed the experi-
mental stage, some have resulted in a sufficiently uniform product to be 
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valuable, notably the well-known establishment at Brooklyn, and others 
at Moslyn in North Wales, Terre Noire, Horde, and otller places. At 
U nieux, rich, pure chrome iron ore, from Greece or the Urals, was reduced 
in clay crucibles, yielding very good ferro-chromium with 50 to GO per 
cent. chromium. Grades of ferro-chromium have been made containing 
from 20 to ove~ 75 per cent. of chromium. To obtain very rich pig 
chromium, potassium bichromate has been used. The great difficulty 
of reducing chrome iron ore and the expense of 3 tons of coke for l 
of ferro-chromium bas been considerably reduced, and another step 
towards a practical variety of chrome steel by the patent of a German 
engineer, Mr. H. Eckardt. He prouuces, more properly, chrome-iron-
manganesP, using the discovery that chrome ores are comparatively 
easily and completely reduced by mixing with about an equal quantity 
of the s1ag from the acid Bessemer process. The slag acts as a solvent, 
and, further, the manganese in the slag when allo,yed with the chro-
mium renders it more fusible. Manganese ores are added to the slag 
when it is not rich enough in manganese. 
Tlle finely-ground ore and slag are mixed with tar which bas been 
carefully freed from water. This furnishes sufficient carbon for reducing 
the ore. The mass is pressed into bricl{s and fed into a blast-furnace 
togetber with coke or charcoal. 
To the various statements as to the peculiar properties of chromium 
steel, the following have been made by Mr. Eckardt as the results from 
steel made from his ferro-chrome: 
Unhardened chrome steel is bard to break, and shows a fibrous fract-
ure. In hardening at suitable temperature the texture becomes finer 
grained in proportion to the percentage of chromium and carbon. Steel 
with 1 per cent. to 1.5 per cent. carbon and 2.5 per cent. to 4 per cm1t. 
chromium is so bard that it cannot be worked with the ordinary hard-
ened tools. But if such steel is hardened in water it gets brittle. 
Chrome steel does not peel off in hardening in water; the layer of oxide 
sticks on. By heating too long or too violently the steel loses its 
quality. Chrome steel solidifies much quicker than ordinary steel, and 
this is most noticeable at a percentage of 5. For this reason chrome 
~teel production reqqires very high temperature. The castings shrink 
much more violently in cooling, resulting in many inconveniences. 
These are the harder to avoid in proportion as the castings are larger. 
Chrome steel shows very fine grain and extraordinary hardness, is more 
sensitive to sudden than to graduai strain, and is therefore better fitted 
for lathe tools and drills than for chisels. . In this particular it excels tlle 
best ordinary cast steel. Chromium steel, though hard, bends well cold 
if tlle operation is slow enough. Chrome steel can be welded to iron and 
rolled out, and finds use as sheet metal or rod metal, especially as 
material for burglar-proof safes, etc. 
There is little donlJt that the use of chrome iron ore cemented with 
lime mortar will increase in use as a lining for open-hearth steel 
furnaces. 
MANGANESE. 
BY JOSEPH D. WEEKS. 
In this report on the occurrence and production of manganese in the 
United States the ores of the metal will be divided into three general 
classes: first, manganese ores; second, manganiferous iron ores; and, 
third, argentiferous manganese ores. The dividing line between the first 
two grades is taken at 70 per cent. binoxide, equal to 44.252 per cent. of 
metallic manganese, this being the standard of shipments to the English 
chemical words. In the third class are includeu tlwse argentiferous 
manganese ores of Montana and Colorado which are not only utilized 
for their silver contents, but have an added value by reason of the flux-
ing qualities imparted to them by the presence of the manganese. 
The long ton of 2,240 pounds is uniformly used in this chapter. 
Localities in which manganese occurs in the United States.-While there 
bas been a constant and persistent search for new deposits of manga-
nese during the past year, no new development of any importance has 
been reported outside of the localities that have been described in 
the predous volumes of Mineral Resources. Indeed, some localities re-
gardP.d as quite promising at the time the report for 1887 was made up 
have proved to be of little value, and the chief production is still con-
fined to the localities that have been noted as manganese producers for 
many years. 
There are somewhat encouraging prospects of the discovery of man-
ganese ore in North Carolina, and also in western .Arkansas. Yet it is 
still true that Crimora (Virginia), Cartersville (Georgia), and Batesville 
(Arkansas) furnish practically all the manganese ores mined in the 
United States. 
The production of manganese ore in the United States in 1888.-In this 
report it has been found impossible to make an exact separation between 
manganese ores and manganiferous iron ores. In Virginia, for example, 
a large proportion of the ores mined were manganese ores containing 
more than 70 per cent. of binoxide. The quantity of manganiferous iron 
ores mined in Virginia probably did not exceed 1,000 tons. On the 
other hand, all but 100 tons of the ore reported as mined in Michigan 
was manganiferous iron ore containing only about 11 per cent. of man-
ganese. Some little of the Georgia ore was below the stan<lard of 70 
per cent. binoxide. .All of the .Arkansas was manganese ore, as was 
the Pennsylvania ore, but those from the other States were mixtures of 
manganese and manganiferous iron Qres, In view of these facts, in the 
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table given below manganese and manganiferous iron ores are reported 
together. 
The total product of manganese ores in the United States in 1888 
was 41,746 tons, valued at $321,709, or an average of $7.70 per ton. 
The production in 1888, therefore, shows on the face of the returns 7,232 
tons more than in 1887. But if the 11,462 tons of manganiferous iron 
ores which were reported as mined in Michigan were subtracted, the 
production in 1888 would have been but 30,294 tons, or 4,230 tons less 
than in 1887 .• Of the 41,756 tons mined, Virginia produced 17,<H6 tons, 
or 2,189 tons less than in 1887. Georgia's production in 1888 was 5,568 
tons, or 3,456 tons less than in 1887, when it produced 9,024 tons. The 
production of Arkansas in 1888 was 4,312 tons, a reduction of 1,339 tons 
from 1887, when it produced 5,651 tons. It will thus be seen that 1ihe 
States which are the chief producers of manganese ore, namely, Virginia, 
Georgia, and Arkansas, show a reduced production. These three States 
produced in 1888 but 27,526 tons, as compared with 34,510 tons in 1887, 
a reduction of 6,984 tons, or 20 per cent. On the other hand, Michigan, 
California, and Vermont, which in past years have appeared as small 
· producers of ore, in 1888 produced considerable quantities. As is 
pointed out above, however, but 100 tons of the 11,562 tons produced 
in Michigan were manganese ores, the other 11,462 tons being man-
ganiferous iron ores. Most of the Vermont ore was also of a grade that 
would bring it below the 44! per cent. of metallic manganese, which is 
assumed as the dividing line between manganese and manganiferous ores . 
. The production of California, however, was of a high grade. 
The production of the other States-that is, N ortb and South Caro-
lina, Pennsylvania, Nevada, and Tennessee-was the result of explora-
tions rather than of regular mining. 
The distribution of the product of manganese ores in the United 
States in 1888 was as follows : 
Amount and value of manganese ores produced in the United States in 1888. 
States. 
I r~£::~: ~: :::::: :~: :::::::::::::::::::::::::::::: 
California ......•............•••................. ___ .. 
Vermont ............................................ . 
North Carolina . .................................... . 
South Carolina .................................... __ . 
Pennsylvania ....................................... . 
Nevada ........................................... _ .. 
TennesHee ................ ------ ..................... . 
Total. ......................................... . 
T t 1 1 Avera.ge Production. 0 a .va ue value per 
at mmes. long ton. 
Tons. 
17,646 
11,562 
5, 568 
4, 312 
1, 500 
1, 000 
50 
50 
22 
20 
16 
41,746 
$171,848 
37,000 
38, 126 
38,582 
a3il, 000 
5, 500 
150 
150 
225 
so 
48 
321,709 
$9.74 
3. 20 
6. 85 
8. 95 
20.00 
5. 50 
3.00 
3.00 
1. 00 
4.00 
3. 00 
7. 70 
a Value at San Francisco. 
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Tlte value of manganese ores.-From the above table it will be seen 
that the total value of the 41,7 46 tons of manganese ores produced in 
the United States in1888 was $321,709, or an average value of $7.70 a 
ton. The average value of the ore of the several States varies from 
$1 in Pennsylvania to $20 in California. It should be di8tinctly under-
stood that these values are free on board cars or carts at the miues, with 
the single exception of the California ore, for which the price in San 
Francisco is given, this being the ouly value which could be obtained. 
In other cases, where the given price is that at which the ore is deliv-
ered on cars at localities distant from the mines, the cost of carting the 
ores to the cars is deducted from the free on board price. 
Production of manganese ores, 1880 to 1888.-Continuing the table pub-
lished in the last volume of Mineral Resources, we give below the 
product of manganese in the United States, so far as the same bas been 
ascertained, in the years 1880 to 1888 : 
P1·oduction of rnanganese ores (over 44! per cent. of rnetallic rnanganese) in the United 
States, f1·orn 1880 to 1888, inclusive. 
___ st_a_te_s·---~ ~~ 181<2. 1~ 1884.1188~ 1886. ~ 188& 
Virginia............. 3, 661 3, 295 2, 982 5, 355 8, 980 18, 745 20, 567 19,835 17,646 
Arkansas .................•.. 100 175 400. 800 1,483 3,316 5,651 4,312 
Georgia ....••..•...•. 1,800 1,200 1,000 ................ 
1 
2,580 6,041 9,024 5,568 
Other States . . . . . . . . . 300 300 375 400 400 450 269 14 1, 672 
Total ............ ~1\4.895 ~ 6,i55,10,1s0i23,258 30,193 34,524"130,193 
In the above table is given the production of strictly manganese ores. 
It is assumed that the a mount of manganiferous iron ore produced in 
Virginia is small, and all the ores produced in Virginia, Arkansas, and 
Georgia are recorded as manganese ores, while it is estimated that 
1,672 tons of the ores produced in the other States were manganese 
ores. The figures prior to 1885 are the best approximations to the 
actual figures that can be secured; the others are very nearly correct 
through all the years. 
Production of manganiferous iron ores.-As has already been stated, 
it bas been impossilJle in this report to distinguish, except approxi-
mately, between the manganese ores and the manganiferous iron ores; 
but, on the basis of the estimate given above, the production of man-
ganiferous iron ores that were sold as such 1n188;>} was 12,558 tons. Of 
this amount 11,562 tons were from the Uolby mine iu Michigan, con-
taining about 11 per cent. of manganese. In addition to this, the Colby 
mine also produced 189,574 tous, carrying 4 per cent. of manganese. As 
has already been stated iu previous reports, the manganese in this latter 
amount of ore did not increase its Yalne. The total production of man-
ganiferous iron ores in the United States would be 202,132 tons1 of which 
2017036 tons were fro Ill tue Oolby mine, in Michigan, 
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Production of argentiferous manganese ores.-It is estimated from the 
best data obtainable that the product of manganiferous iron ores, con-
taining silver, in the Rocky Mountain region in 1888 was some 60,000 
tons, valued at $10 per ton. These ores are not utilized for their mail· 
ganese directly, but for their silver, the manganese they contain adding 
to their value because of itH fluxing qualities. 
Total product ~f all classes of ores contain,ing manganese in 1888.-
Regarding all these three classes of ores as manganese ores, the total 
product of all manganese ores in the U uited States in 18~8 was as 
follows: 
Total product of all kinds of rnanganese ores in 1888. 
1--------------------------------
I Quantity. 
Long tons. 
Manganesl3 ores . . . . . . . • . .. . . . . . . • • • • • . . . . . . . . . . . . . . ::!9, 198 
ArgentiferouE~ manganese ores...................... 60, 000 
Manganiferous iron ores............................ 202,132 
Value. 
$279,416 
600,000 
575,000 
Total . . . . . . . . . . . . . . . . . • . . . . . • • • • • • . • . . . . . .. . . . 291, 330 1, 454, 416 
ARKANSAS. 
Arkansas still maintains its relative rank in the production of man-
ganese in the United States, being the third State in total amount of 
production. For the first time since 1885, however, it shows a reducerl 
production, the production of 1888 being 4,312 tons, as compared with 
5,651 tons in 1887, and with 3,316 tons in 1886, and 1,483 tons in 1885. 
The production of this State is practically all from the Batesville dis-
trict. 
The following shows the product of manganiferous ores in Arkan-
sas since 1880. The remarks relative to the accuracy of the figures for 
Virginia will apply here also. 
Product of manganese ores in ..th·kansas, from 1880 to 1888. 
Years. Quantity. Years. Quantity. 
Long tons. Long tons. 
1880 . . . . . . . . . • • • . . • • . . • . . . . . • . . . . . . . . 1885 . . . . . . . . . . . • • . • • . . • • . 1, 483 
J881 . . .. . . • . .• • •. . • •. . ••. 100 1886 . . . . . . .. .. . . • . . • . • • •. 3, 316 
1883 . • • • . . . . . . . . . . . . . . . . . 400 1888 . . . . . . • • . . . • . • . . • • • • • 4, 312 
1882. .. . . .••. .• . . . . . .. . . . 175 1 1887.. .... . .• ..• • •• •••••• 5, 651 
1884. .•.. ..•... .•••••. ... 800 
The above quantities are based on railroad and other shipments. 
Some estimates place the production of ore in this State prior to 1885 
at 5,000 tons. This is probably an overestimate. 
One cause of the decline in production in 1888 has been the lack of 
water for washing the ore properly. In the latter part of the year the 
Keystone Manganese Company, limited, began to sink an artesian well 
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for the purpose of securing an ample supply. At 'the close of the year 
it had reached a depth of 1,600 feet, lmt a sufficient body of water had 
not been secured. The well was to be sunk still deeper. This lack of 
water reduced the production not only at the mines of the Keystone 
.Manganese Company, but also at those on the properties adjoining. 
The Saint Louis Manganese Company, for example, fo;topped mining 
after producing less than 300 tons, awaiting results of ti.Je borings on 
the Keystone property. 
Near the close of 1887 and during the early part of 1888 considerable 
attention was directed to two deposits of manganese outside of the 
well·known Batesville district. One of these was the Polk county 
deposit in the southwestern part of the State, to which reference has 
alrca<ly been made in previous volumes of Mineral Resources. Practi· 
cally no manganese was mined in this district, in a commercial way, in 
1888. The second deposit is in what has been termed. the Fletcher 
district. It is in the Fletcher range and lies about 12 miles south-
east. of Little Rock. It is claimed that manganese is found mTer an 
area of from 12 to 15 miles in length and from 2 to 4 miles in width, 
the deposit varying from 8 inches to 8 feet in thickness. It is claimed 
that the average analysis shows 52 per cent. of manganese, C per cent. 
of iron, and .014 of phosphorus. Several companies have been formed 
to operate the deposit. 
GEORGIA. 
Georgia is still the second State in the proanction of manganese. 
In 1888 tl1e product was 5,568 tons, a reductiou from 9,024: tons in 1887. 
Georgia, equally with Arkansas and Virginia, shows a d.ecreased pro-
duction. Tbe product in 1886 was 6,041 tons, and in 1885, 2,580 tons. 
As above tated, practically all the ore mined in this State is from the 
Cartersville district. 
The following shows the product in the Cartersville region, Georgia, 
since 186() : 
Prodnct of manganese ore in the Cartersville t·egion, Georgia. 
Years. Quantity. Years. Quantity. 
Long tons. 
1866 ............... •·•••· 550 
' Long tons. 
1878. ••.••••. •••••• •••••• 2, 400 
1867 .•••••..•••.•••••••.. ) 
~~~g ::::::::::::::::::::: I 
1870 .•••••.••..•..•••...• ? 
i~~~ : :: : :::::: ::: : ::: : : : : I 
1873 .••..••.•.••••.•••••. J 
1874 .•.......••••••.•••.• 
1875 ••••••.••..•••.••••.. 
1876 .•.......••••••••••. 
1877 ................... . 
1879 ..•••• ••••••.. .•.. •. . 2, 400 
1880 . •• • • • • • • . • •• • • • . . . • . 1, 800 
1881 . • • . • . . •• • • . . . • . • . . . . 1, 200 
5, 000 1882 . • • . • • • • • . • • • • • • . • • • 1, 000 
1883 .••..••••. ••··••····· .••••...•••• 
1884 ..•••••••..•••.••....••••.....•. 
1885 .••••. .••••..• •••..•. 2, 580 
2, 400 ] 8fl6 . . • • • . • • • • • • . • • • . . . • . 5, 981 
2, 400 11887 . • • • • • . • • • • • • • • . • . . . 9, 024 ~: :~~ 11888 . • • • • • . • • . • • • • • . . . • • . 5, 568 
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CALIFORNIA. 
The output of manganese in California is governed by the consump-
tion, which the principal dealer in San Francisco puts at 1,500 tons a 
year, for which he pays $20 per ton delivered in San Francisco. It is 
used chiefly for oxidizing linseed oil and in making petroleum gas. The 
principal sources of Rupply in California are near Tracy, in San Joaquin 
county, and Begessa district, in Santa Clara county. The deposit in Cor-
ral Hollow, Alameda county, has not been worked since 1887. The sub-
stance is also found in the San Rafael mountains, Santa Barbara county, 
and in some other places in the State. 
MICHIGAN AND "\VISCONSIN. 
But little can be added to statements given in previous volumes of 
Mineral Resources relative to the character of the deposits of manga-
nese and manganiferous ores found in Michigan and Wisconsin, or in 
what is generally known, for want of a better term, as the Lake Supe-
rior region. A product of 100 tons of high-grade manganese ores 
from the Gogebic region is reported in 1888. The Colby mine, which 
produced 356,000 tons of manganiferous iron ores in 1886 and 210,000 
tons in 1887, produced 201,036 tons in 1888, of which 11,562 tons con-
tained 11 per cent. of manganese, and the remainder, 189,574 tons, con-
tained 4 per cent. 
At several mines in Saint Croix county, Wisconsin, some ore bas been 
found. At the Arthur mines, in Wilson county, according to Col. G.W. 
La Pointe, the ore is more or less manganiferous. The work done 
at the close of the year showed a deposit of manganese from two to 
three feet thick between the ore proper and the inclosing rock. The 
quality of the ore varies greatly. A sample car load was taken out 
shortly after the beginning of 1889 for the purpose of testing the charac-
ter of the deposit, the result of which will be given in the next report. 
From Mr. L. l\L Newman it is learned that there was considerable 
excitement early in 1888 relatil'e to the discovery of manganese in 
Dunn county. The manganese existed in a layer as black oxide a few 
inches in thickness in some places, and was also found in pockets lying 
i~ a brown hematite iron ore, which is also quite rich in manganese. 
Mr. Ne,rman writes that he has given the matter some attention and 
spent some money in investigg,ting the find, and has reached the con-
clusion that there is neither iron nor manganese in sufficient quantities 
to warrant mining. 
NEVADA. 
But little can be added to what has been said in other volumes of 
Mineral Resources about deposits of manganese in Nevada. Some 20 
tons, at $4 £t ton, are reported as having ·been produced it\ ~his State iu 
1888. 
NORTH CAROL IN A. 
Certain localities in North Carolina which gave promise of furnishing 
a quantity of manganese ores were described in the volumes of Mineral 
Resources for 1885 and 1886. This promise has not as yet been ful-
filled. So far as could be learned, no manganese was mined and shipped 
from this State in 1888. In the" Report on the ores of North Carolina," 
which is contained in chapter XI of the second volume of the'' Geology 
of North Carolina," it is stated that: "The ores of manganese are not 
abundant in North Carolina so far as known, but pyrolusite, psilomelane, 
wad, etc., are found in small quantities in many places. They are gen-
erally associated with iron, gold, and silver ores." There is a very 
promising bed or vein of psilomelane in Caldwell county, 5 miles west 
of Lenoir. It is found in irregular and rounded masses, embedded in 
light-colored gneissic schists, some of the masses being 10, 15, and 20 
inches thick, and occurring in strata 3 or 4 feet thick. Another local-
ity in this county is the Perkins mine, 10 miles west of Lenoir, where a 
bed of oxide of manganese was opened to a depth of 6 feet, and shown 
to have a thickness of 1 foot. A large bed carrying oxide of manganese 
is reported by Mr. S. A. Lowe to exist 10 miles north of Dobson, in Surry 
county. Half a mile west of Blue Ridge Gap, in :Mitchell county, is a bed 
or seam of earthy pyrolusite or psilomelane 2 to 4 inches thick; it occurs 
in feldspathic and hornblende schist, extending in a nearly east and 
west direction across the fields for about one-third of a mile. There is 
also a small seam in the town of Danbury, Stokes county. Laminated 
masses of ~ inch to 2 inches in thickness occur in the Buckhorn iron 
ore beds. There are specimens in the State museum from Nash and 
other counties. A specimen of manganese ore from Jackson county 
gave on analysis the following: 
.Analysis of manganese ore from Jackson county, N(wth Carolina. 
Per eent. 
Silica . . . . .... .. .•.. .. .... .. ...... ............. .••••• •.•... ...... 12.25 
I 
Alnmir:a an~ s~!lqui?xide of iron . . . . . . . . . . . . . . .. .. . • . . . • . . . • . • • • 14. 10 I 
Proto-sesl}niOxHle of manganese................................. 74.45 
----
Total....................................................... 100.80 
is probably braunite, variety marceline. A similar specimen 
was furnished by Chatham county. Manganese is found associated 
iron ores in various parts of the State, as mentioned above; at 
,._. .............. uorn it is found. as a silicate, and probably in the form of kne-
'te. Beds of manganese garnets are of common occurrence, and 
of great thickness. 
There is a series of beds containing manganese associated with the 
g's mountain schists (slates) of Gaston, Lincoln, and Catawba 
IOQ.11tie1s, which is superficially changed to black oxide. One notable 
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locality is near the old forge on Crowder's creek, formerly operated by 
Mr. Briggs; it is under the west flank of Crowder's mountain and quite 
near the Yellow Ridge ore bank. 
Analysis of manganese ore ft·orn Gaston c01mty, North Carolina. 
Silica .........•.........•........ 
Oxide of iron ........•.......... . 
Alumina ........... ............. . 
Pbosphoriu acid (anhydride) .... . 
Sulphuric acid (anhydride) . .... . 
Sulphide ofiron . . .... . . .... . .. . 
Proto-sesq uioxide of manganese .. 
I 
l'or cent. 
40. 3!15 
12.146 
9. 029 
. 030 
. 024 
. 218 
29. 780 
Per cent. 
Lime and magnesia............. . Not deter-
mined. 
Metallic iron............... ... .. . 8. 602 
Metallic manganese . . . . • . • . . . . . . 21. 450 
Phosphorus.......... . ........... .015 
Sulphur . ........................ .112 
A vein of oxide of manganese crosses the road from Iron to Maj. W. 
A. Graham's residence in Lincoln county. The bed is apparently a 
highly-altered silicate, and is fully 6 feet wide. 
A vein of manganese ore, which is believed to be in the northeast ex-
tension of the above, is found about a quarter of a mile west of Vesu-
vius furnace, on the road to Big Ore bank. 
Analysis of manganese ore from Lincoln county, North Cm·olina. 
Silioa ...•.•.••...••.....••••.•..••..•...•.•.•.••...••••.•.....••. P~ :::~I 
Binoxide ofmanganese...... ...... ...... ...... ...... ..•... .... .. 5. 60 
Protoxide ofmanganese ............ ·· ................... · ······ -~ 12· 86 1 
Alumina and sesquioxido of iron . . . . . . . . . . . . . . . . . . . . . • • . • . • • • . • . 30. 44 
This has been used in a neigh boring furnace as a mixing ore, and 
with very good results. 
During 1888 the only mine worked in this State, so far as has been 
ascertained, was that of Whithorne & Smith, located in the northwest 
corner in Madison county. This mine was partially developed, not 
regularly worked. Three car loads of the ore were shipped during the 
year; two to Liverpool, the other to Pittsburgh. The ore consists of 
pyrolusite and a black oxide, containing 48 to 50 per cent. of metallic 
iron. It exists both in lumps and in a soft pulverulent variety, very 
pure and much crystallized. The formation is "pockety." The great-
est depth at which the ore bas been found is about 73 feet. The de-
posit, so it is stated, appears to be extensive, having an outcrop of three 
miles in length, and from one-fourth to one-half mile in width. 
The product reported from tl.Jis State in 1888 was but 50 tons, valued 
at $3 a ton, or a total of $150. 
SOUTH CAROLINA. 
Some explorations for manganese ores have been conducted in this 
State during the past year, but no details have been given relative to 
tl.Je character of the ore. The only fact ascC'rtained is that about 50 tons 
were mined., which it is assumed were worth $3 a ton at the mines. 
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TENNESSEE. 
A small quantity of ore was produced in Tennessee during the year 
1888. It came from a mine located some 4 miles from Newport, in the 
county of Cocke. Mr. W. R. Smith writes concerning this mine: "So 
far as developed, this mine has yielded good returns of ore; it is in a 
poeket formation, very regular, and shows a thickness of 16 feet. The 
ore extends from the :;mrface to a known depth of 25 feet. The outcrop 
extends over about 1,000 acres. The ore shows about 48 per cent. metal-
lic manganese and 6 per cent. of iron. It is a black oxide, and is found 
in lumps from · the size of a shot up to 2,000 pounds. It lies in the foot 
hills of the mountains, and is quite accessible." 
VERMONT. 
For the first time since the beginning of these reports Vermont ap-
pears as a producer of manganese. About a thousand tons have been 
produced at the mines of Messrs. Bradley & Lyons, near the town of 
South Wallingford, l{utland county. The mines are located at the foot 
of the Green Mountain range, half a mile east of the Bennington and 
Rutland railroad. 
These deposits were worked to some extAnt some sixty or se,enty 
years ago for iron ore. The quantity of manganese they carried, how; 
ever, was such, in the condition of iron smelting at tbat time, that the 
persons mining were not able to utilize the ore and it went to waste. 
Some forty years ago Messrs. Lapham & Vail mined the ore and worked 
it in a forge near by, producing sleigh shoes, bars, butcher knives, etc. 
The mine was abandoned because the miners believed they bad won 
all the ore. It is now known, however, that they bad only worked on 
the top of the deposit. They tried to sink a shaft to reach ore which 
they supposed existed below, but they struck a large vein of water and 
abandoned the operation. Some fifteen years since a few hundred 
tons of ore were mined, and again the mine was abandoned. Some two 
years since Messrs. Bra<lley & Lyons commenced operations. They 
found it necessary to go deeper into the mine, and drove in a tunnel at 
the foot of the mountain 517 feet into a siliceous limestone formation. 
After drifting through this for 300 feet they encountered ocher for 
100 feet or more, after which they turned north, encountering a large 
body of excellent manganese ore. The ore is found between a wall of 
siliceous limestoue on the west and broken massive quartz on the east, 
the walls being l50 feet apart. Beneath the drift were found ochers, 
clays, kaolin, aml manganese ore, the latter lyingnearthe quartzwitha 
seam of black ocher between the ore and wall. The deposit dips about 
40 degree8 to the east. The trend of the vein is south. Next to the 
manganese ore on the west is a shell of brown ore. Iu th"e mine all 
grades of ore, from the ordinary brown hematite to the highest grade of 
manganese, are fonnd. Much of the hematite ore is of a beautiful sta-
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laetitic formation. Cubical and needle crystals are also found. 
of the strange features of this mine is this ore channel, as the 
prietors term it, between the two walls before noted. This chan 
appears to be tltousands of feet long. It has already been explored 
1,000 feet in len~th without any apparent break in its continuity. A 
present the ore is mined by a vertical shaft 115 feet deep, the bottom 
bP.ing some 80 feet above water level. Writing in regard to this, Mr. 
G. W. Bradley says: 
''At present we are into solid ore 60 or 70 feet, with mineral on all 
sides, or nearl,v so. Skirting on the eastern side of this find, we have 
found a body of geodes weighing from 1 pound to 300 pounds, the ore 
being of a superior quality and the inside of the geodes filled with 
water, sometimes also inclosing a little ocher or kaolin. These geodes 
are sown thickly in the inclosing ocher." 
Analyses of this ore are as follows : 
.Analyses of shipments of rnanganese from South Wallingford, Verrnont, for the winter of 
1887-'8, shipped as mined, unwashed. 
Silica. Iron. Manganese. Phosphorus. 
Per cent. P er cent. Per cent. Per cent. 
Ia) 0. 520 33. 383 20. 141 0. 088 
(a) 10. 000 26. 104 26. 182 . 064 
(a) 7. 480 32. 128 20.602 .073 
(b) 12. 500 14. 650 34.303 11.151 
a This ore was takt>n from only 30 to 50 feet below surface. 
b Analysis of shipnH,nts for winter 1888-'0, ores at 50 to 60 feet 
derprr than specifird above. Samples for analyAis were from car 
loads of unwashed ore from vein some 100 feet sooth . 
.Anal~sis of wa8hed 01·e _f1·orn vein 500 feet north of ore 8pecijied in first table, at 21 feet 
j1·om 8urjace, made June, 1888. 
Silica. 
Per cent. 
0. 230 
3.100 
7~ 
Iron. (a) 
Pe1· cent. 
7.180 
25.000 
4. 070 
Manga-
nese. (b) 
Per cent. 
44.107 
35. 000 
48. 778 
Pl10sphorus. 
Per cent. 
Not given. 
.061 
0.111 
a Samples from face of drift,.Januar.v 5, 1889, as near as 
could average; selection, ore 40 to 50 foet under that ,:1;iven 
in first table. 
b From vein 100 feet south of above, average as near as 
poAsible. December 3, 1l:!d8. 
VIRGINIA. 
As to the character of manganese deposits in Virginia, but little can 
be added to what haH already been stated in previous volumes of Min-
eral Resources. This State still maintains its pre-eminence as the prin-
cipal producer of manganese ore in the country. The product in 1888 
of manganese and manganiferous ores was 17,646 tons; in 1887 it was 
20,860 tons. 
The chief production of manganese in this State is still from the Cri-
mora mine and its neighboring mines, owned by the Old Dominion 
Manganese Company, and leased by the American Manganese Company, 
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which also operates the Crimora mine. Out of a total of 17,646 tons of 
manganese and manganiferous ores produced in this State in 1888, 
16,100 tons were from these two properties. Their product in 1887 was 
19,100 tons. The product of the Crimora mines brought down to 1888 
is as follows : 
P1·oduct of the Crimora mines, Virginia. 
Periods. Quantity. 
Long tons. 
Prior to 1869 . •.. . .. . .... .• .••. •• ....... .... ••. ...... •••.••• .•• •. 5, 684 
May, 1869, to February, 1876 . . • . • • .. . • • .. • • •• • • . • • . . • • . • • • .. • • . . . 280 
February, 1876, to December, 1878...... ........ .•.•.. .••• .. ••••.. 2, 326 
December, 1878, to December, 1879. . . . • • • • • • . . . . . • • .. • . . • • • . • . • . . 1, 602 
1880 ................................... - .. . . . . .... •. •.. . . . • •. . .• 2, 963 
1881 .••.••..••••••••••••••.•••••. ···-.. ...... .•••••.••..• •. .•.• .. 2, 495 
1882 ............................................. .•...••..••..••. 1, 652 
1883 .......................................... -•.•..••• -• . . . . . . . . 5, 185 
1884 . -- - • • . • • . . • • • • • • • • • • • • .. • • • • . • • . . • . . . . . . • • . • . . • . . • • . . . . . . . • . 8, 804 
1885 .. . . . • • • • • • . • • • • • • • • • • • • • • . . • . . • • • . . . . • • • . . . • • • • • • • • • • • • • . • . . 18, 212 
1886 .......•. ...................... .............................. 19,382 
1887 ..................................... ••••••·•··•••···•· ...... 19,100 • 
1888 . • • • • • . . . • . . . . • . . . . • . . • • . • • • . • . • .. • • • . . .. . • • • • • . • • . . . . • • . . • .. 16, 100 
The next largest producers of manganese ores in Virginia were the 
Houston mines in Botetourt county, at which point 985 tons were pro-
duced, 100 tons being select high grade, sold for chemical purposes; 
the remainder was shipped to Carnegie Bros. & Company, limited, at 
Pittsburgh. This deposit bas already been described in previous vol-
umes of Mineral Resources. The Leet mine, at Mount Athos, also pro-
duced about 225 tons of high-grade ore, used for chemical purposes. 
The Rockingham Manganese Mining Company, at Elkton, in Rockin-
ham county, on the Shenandoah Valley railroad, produced 36 tons. 
From what is known as the Rye valley, some 300 tons of ore of a low 
grade were produced in 1888. The ore is mixed with red hematite, and 
must be assorted; the manganese and manganiferous ore being about 
from one-half to two-thirds of that mined. At the Wimer mine, near 
Marion, Smyth county, a shaft has been sunk about 30 feet deep. At 
the Hull mine, Mr. Faux mined and shipped some ore, but the quality 
was not satisfactory. The work was only at the surface. The ore an-
alyzed from 27 to 41 per cent. metallic manganese. Some dozen other 
mines have been opened in this neighborhood. These mines are from 
8 to 12 miles from the Norfolk and Western railroad, ne~r :Marion, 
in Smyth county. 
NOV A SCOTIA. 
Concerning the occurrence and distribution of the ores of manganese 
Nova Scotia, nothing can be added to the very full descriptions 
in previous volumes of Mineral Resources. Mr. E. Gilpin, jr., 
inspector of mines for the province of Nova Scotia, bas again fur-
the production of manganese in that province for 1888, which is 
to the tables in previous reports, giving in detail the production 
•·llllarlganel~e in Nova Scotia since 1861. 
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Production of manganese ore in Nova Scotia j1·om 1861 to 1888, inclusive. 
Years. Mines. Production. Value. 
1----------1 ----------------1 ---- -----
Long toni. 
1861 to 1871...... . . . . . . • • . . • . • . . • . . • • • • • . • • • • • . . . . . . • • • • • • . . • . 1, 500 $10, 500 
1872 . . . • . • . . • • • • . • . . . . . . . . . . . . . . . • • . • • • • . • . . . . . • • • . • . • • • . • . . . . 40 1, 400 
1873 ...••....•...•.... ······ ...... .......•••...••.•.....•••••. 131 ........... . 
1874 ...•••.....••...•.......•..•...........••.....•.•...•.... ····•····· .... ······•··· .. 
1875 ..••...•...•...............................••••• ·•···•···· 7 ........... . 
1876 .......•••••.•.•........... - ..... -........................ 16 ........... . 
1877 ....•..•••.•.•••. - . .......................•. -..... . . . . . . . . 97 5, 335 
1878 ...•••••••••..•... Tenny Cape No.1 ..........•••••..••. 
Tenny CapeN o. 2 ........•.••.•••..••. 
1879 .•.•••. ••.• ••• • ... Tenny Cape No.1 .................... . 
Tenny Cape No.2 .................... . 
1880 . • .. • • .. .. .. .. • .. . Windsor ............................. . 
\Valton .............................. . 
Chevarie ............................ . 
Others ... - ........................... . 
1881 ................. . 'f-i~1~Kn~~-~~ :~~~ :~: ::::::::::::: ~::::: 
Choverie ........ · ................... .. 
PPmhroke .... ~ ...................... . 
Windsor ............................ .. 
Loch J~omoud, Cape Breton .......... . 
1882 . . • . . • • • • . • • .. .. . . Tenny Cape ........................ .. 
Walton .............................. . 
Cheverie ........................... .. 
OnRlow ............................. .. 
Loch Lomond, Cape Breton .......... . 
1883 . . • • . . . . . • .. . • • .. . Tenny Cape ......................... . 
\.Valton .............................. . 
Cheverie ............................. : 
Loch Lomond, Cape Breton .........•. 
1884 . . • .. . .. • • • • .. .. .. Tenny Cape ......................... . 
WindHor ............................ .. 
Cheverie ............................. . 
\.Valton .............................. . 
OnRlow .............................. . 
Loch Lomond, Cape Breton ..••••.•••. 
1885 ......................................................... . 
1886 . .. • .. . • • • . • • . . • • . Tenny Cape ......................... . 
Cheverie ............................. . 
Corn wallis ........................... . 
Onslow ...•....•....................•. 
Stewiacke ........................... . 
-========== ===== 
79 
48 
4,345 
2,160 
127 6, 505 
90 
55 
4, 950 
2, 220 
145 7, 170 
==-=====-= 
62 
81 
70 
70 
2, 8:n 
3, tiUO 
7, 000 
1,400 
9!!3 14, 831 
========== 12~ ::::::::::::1 
17 ........... . 
6 .•••••••.... j 
6 ••••••..• ··I 
70 ..•......•.. 
231 
120 ........... . 
6 .... . ••.•.. -
21 ........... . 
6 ······•·•••· 56 ........... . 
209 
12!5 { 5 12,462 
16 ........... . 
150 12,462 
126 
5 
2 
89 
30 
50 
11,970 
550 
180 
8, 430 
2, 700 
302 23,830 
354 ..... ······· 
171 
6 
250 
20 
18 
12, 066 
358 
7ii0 
85 
590 
= 4651 1~849 
1887 . • • • • • . • • • . . . . . • • . Tenny Cape .•••.•. -~................. 235 16, 450 
Cheverie............... ... ...... ...•.. 5 200 
Corn wallis...... . • • • • . . . . . . . . . . . . . . . . . 385 2, 233 
Onslow . . . . . . . . . . . . . • • . . . . . . . . . . . • . . . . 40 2, 800 
1888 . .. . . .. .. . . • • . . • • . Winds~r (Tenny Cape, ek) .......... . 
Cbeverw ............................. . 
Walton ............. ....... .......... . 
East Mountai11, Colchester county ... . 
42 
6 
18 
40 
2,120 
240 
1,100 
3, 000 
106 6, 460 
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The ore mined in Colchester county, which was valued by the cus-
tom-house department at Halifax, the point of export, at $3,398, was 
obtained principally by washing nodule~ out of the earth overlying soft 
sandstones and by quarrying and crushing and jigging the sandstones 
whenever they show ore. The value at. the mine, that is, cost of pro-
duction, is not less than $15 a ton. The ore from Windsor and Oheve-
rie is obtained from pockets and veinlets in the limestones, sandstones, 
and lime rocks. The cost of mining is heavy, and the inducements to 
mining are less this year than formerly. 
Two grades of manganese ores are produced in this province, which 
are known locally as'' high-class" and "metallic" ore. 
The "high-class" ore from the mines of l\Ir. Alfred Markham, Rucces-
. sor to the Queen Manganese Company, whose mines are at Markham-
ville, has already been described in previous volumes of Mineral Re-
sources, and is sold to glassmakers, varnish manufacturers, electricians, 
chemists, and all others using a high-class ore on its well-established 
reputation and its appearance, which as a rule indicates its quality. 
Sometimes it is sold by analysis, the be~t ore testing upward of 96 per 
cent. Three analyses by Government chemists are as follows: 
Analyses of high-class manganese m·e fr·orn Markham ville, New Brunswick. 
No. I. No.2. No.3. 
1------'-------------11------ -~-
Per cent. Per cent. Per cent. 
Manganese binoxide . . . . . . . . . . . . . . . . . . . . . . . . . 98. 70 -.................. . 
Manganese peroxide . . . . . . . . . . . . . . .. . .. . . . . . . .. . .. . .. .. 97. 25 96. 62 
Silica . .. . .. .. .. . . .. . .. .. . . . .. . . . .. . . .. . .. . .. . . 55 . . .. . .. . .. .. ...... .. 
Iron...... .... ................................ .75 .................. .. 
1~~u~r~~~~~:::::::::::::::::::::::::::: .' .' .': .. T~~~~--- ... -.. ~ ~~- .. -... ~ ~~-
~!t::':~~~ .8~~~~~:: ::::::::::::: :::::::::::::: :::: ~::: :·_ Tra~~~ Tru~:~ 
Loss ......................................... ---------- .95 1.75 
Total.................................. 100.00 100.00 100.00 
This ore is granulated or powdered and packed in old petroleum 
barrels containing upwards of 1,000 pounds each. As so packed for 
shipment it is worth 5 cents per pound. 
The "metallic" ore is sold by analysis, 50 per cent. manganese being 
the standard. The ore of this class produced at Mr. Markham's mines is 
handled in bulk, !3hipped to Saint Jo_hn by rail, and thence by schooner 
to the United States, or under lumber cargoes to England, in lots of 
100 to 300 to us. The price of this ore bas advanced recently in Eng-
land, and was worth near the close of the year $15 per ton. 
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The product of manganese in New Brunswick in 1887 was 823! tons, 
valued at $20,260, as follows: 
Product of manganese in New Brunswick in 1887. 
Tons. Value. 
Markham mines: 
High class ........................................ .. 
Metallic ........................................... . 
243i $14, 160 
560 5, 600 
Other mines ........................................... . 20 500 
Total .......................... -.-- .... · .. --- ·---- · 823t 20,260 
The "high-class" ore was valued at $60 per ton, the metallic at $10. 
According to the report of the Geological and Natural History Sur-
vey of Canada the production of manganese in New Brunswick, in 
188 7, was 939~ tons. 
Relative to the production of manganese ore in New Brunswick in 
1888, we have only the figures showing the exports, which are as follows: 
Exports of manganese frorn New B1·unswick in 1888. 
To-
Great Britain .......................................... . 
Unit<d Statea ••••••.•••••••••••••••.••••••••••••••••••• { 
Tons. 
156 
60 
2<J8 
340 
300 
Value. 
$2,646 
2, 277 
3, 262 
3, 953 
3,935 
Total............................................. 1, 094 16, 073 
Assuming that the product in 1888 was the same as the exports, 
we have the following as the product of manganese in New Bruns-
wick for the past three years, taking for 1886-'87 the figures given in the 
:Mineral Statistics volume of the Geological and Natural History Survey 
of Canada. 
Product of manganese in New B1·unswick in 1886-'88. 
Years. 
1886 ... - ... -....... -- .. --.-- ....... --- ... -........ -.... - .. . . - .. ---. 
1887 ••• -- •• ----- ----·- .................. --- .... ---- ...... - ....... .. 
1888 .... - ......... -- .... -.- .... -- .• --.- ..... - ....... - .... - .... - •••• 
QUEBEC. 
Tons. 
1, 324! 
939~ 
!,094 
For the year ending June 30, 1888, according to the report of the 
Customs department, there were exporLed from the province of Quebec, 
3 tons of manganese ore, valued at $53. Concerning the deposits from 
which this ore has been taken, no information has b~en received. 
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CUBA. 
Quite extensive deposits of manganese ore are known to exist in the 
neighborhood of Santiago de Cuba. Prom two mines in this neighbor-
hood some 7,000 tons have been mined, of which 1,300 tons have been 
shipped to the United States. The great drawback to the development 
of these deposits is the want of transportation facilities from the mines 
to the coast. And though the prospect of their being large producers 
is excellent, the well-known uncertainty of manganese ore mining pre-
vents capitalists from investing the sums necessary to build branch 
roads to the coast. 
Some sixty mines have been ''denounced" in the neighborhood of 
Santiago de Cuba in accordance with the Spanish law. These mines 
are divided into ten groups. All the ore that has been mined in this 
neighborhood, except about 100 tons, is from two of these mines in one 
of the groups. At the other mines the only work has been in the nature 
of exploration, and just what is sufficient to permit of ''denouncing" 
the mines in accordance with the provisions of the Spanish law. Under 
this law a mine is the metallic deposit in the land on which mineral 
has been discovered and "denounced" to the Government. The dis-
coverer of the mineral, whether he is the owner of the surface or not, 
owns the mines. If he does not hold the surface, he has to arrange 
with the owner of the surface for mining before commencing opera-
tions; or, if no arrangement can be made, the Government appraises 
the value of the surface, which value must be pajd before mining opera-
tions can be begun. The owner of the surface has not himself the 
right to mine, or to give a lease for others to mine, unless he was the 
discoverer or owner of the mineral, or has purchased or leased the 
right of the discoverer. Not one of the sixty mines above referred to 
is on or in lands owned by the discoverer of the minerals. In other 
words the owner of the mine is not the owner of the surface. These 
mines are held by the discoverer and can be leased on a royalty with 
certain conditions in the lease as to the amount of ore to be taken out 
annually. The surface in addition to this is valued at from $3 to $6 
an acre. Of the ten groups of mines mentioned above, seven groups 
are on the line of the Sabanillo and Marote railroad, and are situated 
from 1 to 20 kilometers distant from it. The other three groups are 
on the line of the old Cobre railroad, which was destroyed in the revolu-
tion of 1869. Under t.he decree of the Spanish Government, all man-
ganese mines are exempt from all manner of taxes for twenty years. 
All machinery, tools, etc., which are to be used in the exploitation and 
working of manganese ores, as well as all material, coal, etc., for 
mining purposes, are free from it.nport dut,y. 
The two mines from which the ore to the United States was chiefly 
taken were the Ysabeblita and the Boston. They are worked by the 
Ouba Manganesl! Company, of New York. The workings at these 
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mines have been only sufficient to demonstrate the quantity of ore 
present. As above stated, something over 7,000 tons of ore have been 
obtained at these two mines, of which only 1,298 tons have been· ex-
ported. The ore must be washed, but no washing machinery has been 
erected. The mines are easily worked by open cuttings or drifts in 
the hillside. 
The "Boletin Comercial" gave in its issue of August 1, 1888, what is 
said to be a fair estimate of the cost of the ore laid down in Philadel-
phia. Mr. Otto F. Reimer, consul at Santiago de Cuba, gave this state-
ment~ and comments on it as follows (Price in Spanish gold): 
Estimate of the cost in Philadalphia of manganese ore from Cuba. 
Items. Cost. 
Royalty paitl to owners of the mine............................... $1.10 
Cartag(>, 2 milcR, from mine to railroad........................... . I. 25 
Freight, Cristo station to Santiago de Cuba ........... .... . .. .. .. . 1. 27! 
Bagging . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. 25 
Lig-htPrage and labor in Santiago de Cuba . . . . .. .. ...... . ......... . 60 
Freight to Philadel}Jbia and discbarginl! there . ...... . ........... . 3. 68~ 
Mining ore, including labor, salari!'s, and expenses at mines . ..... 4. 65 
Actual cost of 1 ton of ore .. . . .. .. .. .. . .. . . . .. .. . .. .. .. .. . . 15. 81 
This, at $1.10, would make $14.23 in United States currency. This 
is an enormous expense, and the company, now that the ore has been 
prO\'ed to exist in large quantities, propose to reduce it to half either by 
making a rope tramway from the mines to Cristo station, or else build-
jug a branch railroad to connect with the Sabanillo aml Marote rail-
road, and avail itself of an existing Spanish law and compel the Saba-
nillo and Marote Railroad Company to allow the compau_y's ore cars to 
pass over the track. Then the company proposes to erect a dock of its 
own where its steamers can load the ore. The mines are worked by 
open cuttings or drifts on the sides of the hill. The analysis of the ore 
so far shipped has shown an average of-
Analysis of Cuban rnanganese m·e. 
Percent. 
Silica . ................. . ........... . .. . .. . .. . ... . . . . . . . . .••••..... 0. 810 
Iron.............................................................. . 300 
Metallic mang 1nese ............................. ·.................. 56. 880 
Phosphorus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 030 
Sulphur .. .. .. .. . .. . .. .. .. . . . . . . . . .. .. .. .. .. .. .. . . . . .. .. .. . . .. . . . . . 003 
Moisture............................... . ......................... 2. 000 
The total receipts of manganese ore in the United States from Cuba 
during 1888 were 1,581 tons. It is believed that this is all the man-
ganese ore produced in Cuba that entered into consumption in the year 
1888. This ore was all sent to Carnegie Brothers & Company, limited, 
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at Bessemer, Pennsylvania. Analj·ses of dried samples received during 
1888, by this firm, ranged as follows: 
Range of analyses of Cuban rnanganese Ot'e. 
Per cent. 
Silica ...................................................... 3.55 to 11.91 
Iron....................................................... 2.02 2.85 
Manganese ..... _ ... _ ...... _. . .. . .. . . .. . . .. . .. . .. . . . . . . . . . . 44. 53 46. 36 
Phosphorus .................. _.. .. . . . . . .. .. . . . . . . . . .. . . . . . 0. Ou3 0. 116 
Moisture.......... . . .. . .. . . . . . .. .. .. . . . . . . . . . . .. . . . . .. . . . . 5. 00 9. 9 
CHILI. 
According to a report made by the Belg-ian Minister to this Govern-
ment, manganese deposits were discovered about eight or ten years 
ag-o at Mansee. 'rhese beds were bought and worked by an English 
company for some years, but the deposits began to give out, and the 
working expenses increasing very considerably, it was considered a<l-
visahle to reduce the output. The total cost of mining and interior ship-
ment to the port of Uarrizal Bago varied greatly. The building of a 
tramline, on which trucks could be drawn with horses, would reduco 
the cost one -third. If this were done it would facilitate the working 
and the transportation of the deposit, which could be easily made to 
reach 4,000 tons a month. With present facilities the monthly output 
does not average more than 1,000 tons. 
In Coquimho maga,nese ore has been known to exist for some time. 
These deposits were described in Mineral Resources for 1886, page 20G. 
It is exceedingly difficult to secure reliable figures of exportation; the 
most reliable statements we have are as follows, for the years 1884-'85: 
Exports of manganese ore f1'01n Chili in 1884-'85. 
Years. K1lograms. 
1884 .............. .. .. .................... ........... ...... ..... . 4, 324,007 
1885 .. .. .. . .. . . . . . . . . . . . . . . . . . . . . .. . .. . .. .. .. .. .. .. . . . . .. . . . . . . . . 8, 160, 215 
1------------------------------------ -- -- ----
It was reported that the exports for the first balf of 1885 amounted 
to 38,000 tons, though no official figures to this effect have been receiYed. 
The ore from Chili is quite high in manganese, running from 50 to 54 
per cent. and as it is free from phosphorus, it is in Yery great demand 
for mixture with ores containing a larger percentage of this delete-
rious constituent. Messrs. Macqueen & Brothers write that they ex-
pect to have increased quantities of this mineral during the present 
year, and steps have already been taken looking to an increased 
production. The exports ftom Chili to Europe in 1888 were 24,7 46 long 
tons. 
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GR.EAT BRITAIN. 
Relative to the manganese deposit in Great Britain, but little ca.n be · 
added to the information contained on pages 154 to 159, inclusive, in the 
volume of Mineral Resources for 1887. In that volume are described 
the three chief sources of manganese in that country, namely, Carnar-
vonshire, Merionethshire, and the Midlands, in Derbyshire. Through 
the kindness of Mr. C. Le Neve Foster a specimen of carbonate of man-
ganese, found in the Cambrian rocks of Merionethshire, was sent to the 
United States Geological Survey for analysis. Prof. F. W. Clarke, 
Chief Chemist, reports on this as follows: ' 
Analysis of carbonate of 'manganese f1·o1n Merionethshire, Wales. 
Percent. 
Carbonic acid..................................................... 19.04 
Silica . . . . . . . . . ......... ... .. . ... ... .. ... ...... ...... ...... ..... .. . 2L 69 
.Alumina ......................................................... . 7 63 
Metallic iron..................................................... . 4.02 
Manganese...... .. .. .. .. .. .. . . . . .. .. .. . . . . .. . .. .. .. . . . . . . . .. .. .. .. 31. 12 
Relative to the product of Great Britain, the details are very 
meager. It has varied greatly in different years. It is estimated that 
from 1835 to 1839 the product was 5,000 tons a year. In 1873 it was 
8,254 tons; in 1875 there were sixteen mines in operation, producing 
3, 725 tons; in 1882 there were 1,548 tons mined, valued at £3,907; in 
1883, 1,287 tons, worth £2,976; in 1885 the product was 1,688 tons, 
which had risen in 1886, owing to the utilization of the manganese ore 
in the Cambrian rocks, to 12,763 tons. Of these, 99 tons, valued at 
£142, were produced in Carnarvonshire, 11,285 tons in l\ferionethshire, 
and 364 tons in the Mi<llands district. T4e product of 1887, so far as 
it can be ascertained from the reports of the inspectors of mines for 
that year, was 13,054 tons, of whi~h there were produced in Carnarvon-
shire 208 tons, valued at £276; and Merionethshire, 12,391 tons, valued 
at £8,982. In the Midlands district the product was 455 tons. For 
the latter no value is given. 
The Merionethshire mines are not so valuable as at first hoped. At 
this time they are producing but about 140 tons per week, and this 
almost entirely from a mine near J.Jlanbedr and from the Hafodty mine, 
near Barmouth. The current value of the mineral is 15 shillings per 
ton at the railway station. From this has to be deducted an average 
cartage of 5 shillings per ton, leaving but 10 shillings for payment 
of labor, fixed charges, and royalty. 
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Quantity and vall~e of manganese ore imp01·ted into the United Kingdorn frorn 1885 to 1888, 
inclu.qire. 
I 1885. I 1886. I 
Countries wlwnce ,---- - --,-----;~ 
imported. I - j I j I Quan- V 1 Quan- V 1 Quan- V 1 Quan-tity. a ue. tity. a ue. tity. a ue. tity. 
-~-~------ -' ~ ~ Th~ ~ Russia . . . . . . . . . . . . . . . 28, 089 £99, 927 36, 5:32 £ 124-, 320 25, 495 £76, 13! 29, 841 
Swerlen . . . . . . . . . . . . . 1, .t!J7 3, 291 3, 407 10, 053 3, 706 10, 235 5, 089 
Germany ............ (ct) (a) 1,136 4,103 (a) (a) 311 
Holland....... .. .. .. (a) (a) (a) 
1 
(a) 
1 
2, 658 8, 164 1, 107 
Belgium............. 207 516 20 117 9 12 (a) 
France . .. . .. .. .. . .. . 255 790 4-28 1, 471 25 116 (a) 
Purtug;al......... . . 3, 4D5 9, !.132 1, 891 5, 203 6, 011 16, 384 5, 495 
Spain ................ 2,519 6,255 2,230 1 4,934 '· 3,981 10,316 1,840 
Italy ................ (a) (a) 1,484 2,353 1,652 4,208 (a) 
Austria.............. (a) (a) 4-, :n4 12, 4-99 2, 050 4,100 (a) 
Turkey .. . .. .... .. .. 765 2, 5~0 2, 6i9 8, 462 60 160 (a) 
UnitedStates ........ 2,822 8, 691 813
1 
2,685 38 118 (a) 
Chili ... --. 4, 567 16, 748 15, 183 54, 625 40, 967 131,400 23, 223 
British North .Amer-
ica .. .. .. .. . .. . .. 535 1, 150 345 1, 185 4-37 1, 146 (a) 
Australasia.......... 710 3, 147 873 2, 340 2, 115 7, 189 2, 068 
Other countries...... 2, 120 9, 097 2, 072 5, 472 1, 179 3, 557 3, 114 
1887. 1888. 
Value. 
£78,785 
14,46-l 
1, 234 
2, 817 
(a) 
(a) 
16, 173 
5, 520 
(a) 
(a) 
(a) 
(a) 
68,723 
(a) 
4, 615 
8, 771 
Total . . . . . . . . . . 47, 581 162, 084 73, 424 239, 822 90, 383 273, 239 72, 0!!8 201, 102 
aNot stated. 
FRANCE. 
In an official report on the production of minerals in France, the fol-
lowing statements relative to manganese ore appear: The production 
of manganese ore in France has greatly decreased in the last few years 
owing to the great quantity of such minerals imported annually from 
tbe Caucasus into France by way of Germany. These importations, 
accordmg to custom returns, amounted to 23,500 tons in 1886. The 
production of the mineral in F'rance, however, increased one-half in 
1886, amounting to 7,676 tons. Nearly three-fourths of this product 
was from the mines of the Grand-Filion and of Romaneche (Sa.one-et-
Loire). The balance was from the min('S of Chaillac, in the Depart-
ment l'Indre, with the exception of 400 tons from the grant of Fer-
ronniere and of Villeraml>ert in the department of the Aude. The poor 
ore is used iu the iron works for the manufacture of ferro-manganese. 
The better quality is sold to chemical works after being sorted and un-
dergoing a slight preparation. The average price of the or~ is 34.59 
francs ($6.80) per ton. 
RUSSIA. 
The amount of manganese produced in Russia, or at least the amount 
exported from that country from the region of the Caucasus, was 48,653 
tons of 2,240 pounds each. This.mineral is quite rich, containing from 
53 to 55 per cent. of metallic manganese, but, as it contains from 0.15 
to 0.16 per cent. of phosphorus, it requires the admixture of an ore 
lower in phosphorus when it is employed in the manufacture of ferro-
manganese of high quality. 
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TURKEY. 
A new disco¥ery of manganese has been made in Asia 1\tfinor, near 
Tr~bizonde. The only information regarding it is that tlte mineral is of 
a Yery ncb quality, and that the product will prolJably be about ten 
thousand tons per aimum. It i~ possible that this mine is in the dis-
trict referred to in Mineral Resources for 1886, pages 205 and 206. 
SWEDEN. 
The Swedish manganese is quite siliceous, but, being almo~t entirely 
free from phosphorus, it is in good demand for mixtures. Tbe exports 
in 1888~ which may be regarded as the product, were 6,089 tons. 
BOSNIA. 
According to Gotting, one of the most important ore deposits in Bos-
nia is that of psilomelane at Cevljanovic, where a plateau 3,000 feet 
above the sea consists of alternating beds of sandstone and limestone 
of Triassic age. At the contact of the two rocks the ore formation ap-
pears in the form of a contact bed, which has been explored for a dis-
tance of 6 miles, the ore belt Leing 2 to 4 miles wide. The principal 
deposit forms the center of the entire belt. It courses in a uorth and 
south direction for a distance of 6 miles, with a varying width of 150 
to 400 yards, 5 yards of which is psilomelane with a steel blue color, 
metallic luster, conchoidal fracture, and great hardness. Frequently 
stalactitic masses are met with, exhibiting a concentric structure. The 
percentage of metallic manganese varies from 45 to 50 in the dressed 
ore. The ore is associated with limonite. The explorations during 
several years indicate that the deposit contains 60,000 tons of man-
ganese ore, averaging 45 per cent. of manganese. The annual product 
amounts to 4,000 tons, and by proper dressing of the ore it could be 
increased to 6,000 tons. The miners are exclusively natives, recruited 
from the Kresevo and Vares mines. They are lodged in barracks, all(l 
work by contract, earning 0.90 to 1 florin per twelve-hour shift. Tbe 
workings are mostly open cuts. Among the poorer ores may be men-
tioned tbe so called black ores, a porous variety resembling wad, that 
easily lo.ses its color. These ores occur in enormous quantities above 
the better qualities of ore, and are not worked on account of the impos-
sibility of concentrating them. Another variety is manganese silicate, 
which, however, does not occur in the same quantities as the black ore. 
Tile richest ore, with 48 per cent. of manganese, is used 1or making 
ferro-manganese, and finds an easy sale in England, France, and Aus-
tria. 
NEW Z-EALAND AND SOUTH AUSTRALIA. 
According to the mineral statistics of the United Kingdom of Great 
Britain and Ireland for J887, published as a Blue book, 328 tons of man-
ganese ore were produced in New Zealand in 1886, valued at £1,316. 
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In the same year 1,550 tons were produced in South Australia, valued 
at £19,985. In Mineral Resources for 1886, page 207, a statement is 
given relative to manganese in South Australia and New Zealand. 
THE WORLD'S PRODUCTION OF MASGA 'ESE IN 1888. 
From Messrs. Macqueen Bros., of London, tl1e largest dealers in 
manganese in tlle world, we have the following statement, showing the 
imports of high-grade manganese, that is, manganese ore containing 
from 45 to 55 per cent. of metallic manganese, into European countries 
in 1888 ~ 
Imports of manganese o-re in 1888. 
Long tons. 
--- -- --~·------------------1 
Imported into-
Great Britain ..••.. ·----- .•••••..... .... .... ... ....... ...... 74,906 
France.... . ................................................. 6, 174 
Belgium . . . . . .. . . . .. . . . . . .. . . .. . . . . . .. . . . . . .. .. . . . . . . . .. . .. . . 1, 945 
Germany... . ................................ . .. . • . . .. . . .. . .. 9, 624 
Total . ................................................ . 
From-
Caucasus (Russia) .......................................... . 
Chili . ..................................................... .. 
Spain ...................................................... . 
Portugal .....•••••....•••...•.........•..................... 
Turkey ................................ . ................... .. 
~:!~~~ ~ ~ ~ ~ : ~: ~ ~ ~:::::::::::::::::::::::::::::::::::::::: ~: ~ ~ 
Sweden .................................. . ................. . 
Australia .................................................. . 
New Zealand .............................................. . 
Canada .................................................... . 
Sundries ................................................... . 
92,649 
48,653 
24,746 
2, 830 
5, 6J8 
669 
:J85 
500 
6, OS!J 
1, 572 
787 
248 
532 
Total. .................... :. . . . . . . .. . .. . .. • • . . • .. . . . . . . 92, 649 
To arrive at the world's product there should be added to the above 
the product of the United States, Great Britain, France, Belgium, 
Germany, Cuba, and the Canadian ore that comes to the United 
States. Taking the latest-available figures of production, and, where 
these figures are not for 1888, regarding them as approximately the 
product of that year, the following is the estimated total product of 
manganese in the world in 1888 : 
Total product of manganese in the wo1·ld in 1888. 
Long tons. 
Caucasus (Russia) ........... . 48, 653 Greece . ...................... . 
United States ................ . 
Chili . ...................... . 
29, l!J8 Italy ( 1887) ................... . 
24,746 Cuba ......................... . 
France (1886) ................. . 
Sweden ...................... . 
§;!~~~~~ .·::::: _.: ~ ·. ~: ~::::::::: 
Australia .................... . 
7, 676 I Other countries .............. . 
6, 0~9 Nova Scotia .................. . 
5, 638 New Brunswick .............. . 
2, 830 Quebec ....................... . 
1, 572 Great Britain (1887) .•......•.. 
New Zealand ................. . 
Turkey ...................... . 
787 
1 
Bosnia ........................ . 
669 Holland ...................... . 
Long tons. 
385 
1, 652 
1, 581 
3,114 
106 
1,094 
3 
13,054 
4, 000 
1,107 
TIN. 
Present outlook.-The condition of expectancy, which has been the 
burden of the reports concerning tin prospects in tlle United States, 
continued in 1~88. No tin has been offered for sale from American 
miues and yet the frequent reports of negotiatious for openiug the 
mines in Dakota were sufficient to maintain interest in tl1e subject, 
and tllis has been increased by the apparent intention to establish 
the manufacture of tin plates in the United States as one of the re::mlts 
of the consolidation of the steel interests at Chicago. 
The Harney Peak Tin Mining, 1\lilling, and 1\-fanufacturing Company 
has made the following statement as the condition of the company's 
operations in June, 1889: 
" In June, 1888, the capital stock of the company was increased from 
$10,000,000 to $15,000,000, and the additional shares were after-
wards issued in payment for mining and other properties which were 
deemed essential to the business of tlle company. Since then the 
company has made further large acquisitions of property, comprising 
one hundred lodes and adjacent placer ground, water rights, a saw 
mill, mill sites, etc., all in Pennington and Custer counties, South Da-
kota, and encircling Harney Peak. 
"Contracts have been made and purchases completed for drills, 
boilers, engines, compressors, and hoisting and other mining machinery, 
but not for new coucentratjng apparatus nor for a smelting outfit. As 
to the former, special attention is now being given to an investigation 
of the best methods of concentrating the various and greatly dissimilar 
ores on the properties of the company, with a view to the improvement of 
the company's present apparatus and its adjustment to the conditions of 
each variety, and also to the discovery by practical tests of how much 
of tlle old machinery which had been found necessary in Cornwall and 
elsewhere may be dispensed with here, owing to the greatly more fa-
vorable character of the rock containing the tin deposits in the Black 
Hills. 
"During the period between the discovery of tin in Dakota and June, 
1889, a number of shafts of large dimensions have been suuk to various 
depths, or are now in process of sinking; a number of heavy drifts, 
tunnels, etc., also have been or are now being driven, and extensive 
mining operaJ;ions generally have been prosecuted on many of the 
lodes with uniform highly satisfactory results. These operations will be 
vigorously prosecuted, others on other rich lodes will be begun, and all 
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'\Vill be pusbed forward energetically during the current year, and we 
will employ several hundred meu. Not so many are now engaged, but 
the force is being inereased almost daily, as rapidly as the necessary 
machinery arrives on the ground and is put in place. 
''At an early day a sampling mill willlJe erected at a central point on 
the compauy's properties for the purpose of studying and treating the 
varieties of ore from the different groups of mine~ an<l of ascertaining the 
specific method of dressing and of treating the ore generally which is 
best adapted to each, after which mills will be built at suitable iuter-
vals on tlte area of 30 miles over which our properties are distributed, 
Jtrojected in a line and on a scale with the experience thus derived. 
"Tbe company is unable to speak definitely as to the time when Amer-
kan tin will be first marketed in quantity from the mines, from the cir-
cumstance that it is tbe policy of the company to open its numerons 
mi11es a.ud push them forward euergetically before proceeding to man-
ufacture. The time, however, will not be far distant. The company 
possesses abundaut working capital, which will be employed from this 
time forward in the active development of the mines on an extensive 
seale with a view to early and practical business results. Early in 1888 
a lot of 80,000 pounds of ore, taken from tbe various miues under the 
d ircction of gentlemen representing influential parties in E11gland who 
]tad become iuterested in Dakota tin, and wLo were accompanied by 
l)l'of. l\I. C. Vincent, of London, as their scientific expert, was shipped 
1 o London, and in March, 1888, was submitted to 1\fr. P. C1audet, as-
~:~ayer to the Bank of Rngland." 
The samples dealt with were from a large number of claims, and 
wonl<l appear to show tbat the deposits are of considerable size, from 
the fact that the greater part of the shipment is made up of large 
m;lsses of ore, in some iustances weigbing upwards of 2 tous in a, single 
mass. 
The ore from each clafm bears its own special characteristics with 
re~pect to the gangue matter, which consists of mica, quartz, and feld-
~par; the tiu being invariably in the state of black oxide. He selected 
first, second, and third classes of the ore, as setfortb in the accompany-
ing· list of assays, aml which he classified in the following manner: 
Class No. 1 i~ of the high grade ore, as the supplementary assays at 
the end of the report show. Class No.2 appears to represent as near 
a~ could lJe ascertained by the method of sampling adopted, to be the 
medium class of the shipment. Class No.3 was selected to represent the 
poure~t quality. The weights of the samples taken by him and there-
snlt~ obtained, are fu1ly set out below. He reported the tin as metal 
antl hlack oxide in pounds, per ton of 2.240 pounds. The supplementary 
selections aiHl assays were for the purpose of more fully ascertaining 
th~ relative values of the ores, the Yer,y highest g-rade being taken. 
'rlw assays marked i11 the prelimin~try J.ist were made in the first. iu~ 
stance to serve as a guide ill the subsequent selections in the• ~temled 
3671 }liN~~lO . 
14G MINERAL RESOURCES. 
sampling. The method of sampling, as described above, was adopted 
as the only one possible under the circumstances of arriving at an ap-
proximate yield of the ores. The tin was fouml to be of good quality. 
Nos. 
1 
2 
3 
4 
5 
6 
7 
8 
Sa. 
9 
10 
11 
12 
13 
14 
Pt·eliminm·.IJ assays of Harney Peak tin m·e. 
[By Frederick Claudet, assayer to the Bank of Englanu.] 
I 
Box :Nos. Claim!:!. ~letallic tiu Black tin 
I-------------I per ton. I ller ton. 
Pounds. l'ounds. 
3
1 
Gertie........................... 1,187.2
1 
1,508.8 
17 Excelsior .. .. . .. . .. . .. . . . .. .. .. .. l, 568. 0 1, !192. 9 
25 Darwin . .. . .. .. .. .. .. .. .. .. .. .. . 1, 523. 2 l, 935. 8 
26 .... (10........................... 1,500.4 1 2,021.4 
~g ' -~~~r~s-~~-~~ ~ ::::::::::::::::::::::. }: ~~~J ~: ~~~: ~ 
30 J Cowboy 1, 61!0. 0 :!, 135.2 
31 .... do .. :::::::::::::::::.:::::::: 1,72-1.8 2,102.1 
31 do 1, 680. 0 :l, 135. 2 45~-G-:w.c~~t~~::::::::::::::::::::: 1. 209. tl 1, 5:l7. 3 
21 Czar............................. 1,120.0 1,423.5 
21 .... do............................ Traces. Traces. 
22 .... do............................ 1,187. 2
1 
1, fl08. 8 
2·> do Traces. Tmces. --~fii~tch~t·: ·::::::::::::::: :::::::: None. None. 
----'-------'-
Assays of classified tin ores ft·om HaniCJ/ Peak. 
I I ----
sample Metallic Black Wfeight G d I · . o cou-ra es. weights. tm per tm per I tents 
tou. ton. 1 of box. I 
Box 
Nos. Xos· 
I 
Claims. 
I 
-----------1·-- 1-
i Olass. Pounds. Pottncls. Pounds. Pounds 1 1 Sarah ................................ 1 9 20.77 26.4 ~ 3, 700 2 1 .... do .................................... 2 10 21.65 I 27.5 
:l 1 .... do ..................................... 3 7 15.90 20.2 
4 2 Gertie., .................. 1 9 36. 2S 46.1 ~I, !'06 5 2 .... <lo ................................... 2 11 7. 79 9. 9 
6 2 .... <lo ..................................... 3 10 4. 01 fi. l 
7 3 ! .... do ..................................... 1 12 71.07 90.3 I 
8 3 1 .... do ...................................... z 13 22.20 28.2 } :!, 0061 9 3 ... do 
--
............................. 3 11 10.07 12.8 
10 4 1 .... do ................................... 1 10 15.90 20.2 
} 1, 330 11 4 ... do ................................ 2 9 16.77 21.3 
12 i 1: ~t:*:-- :::~:::: ::~::::::: :: 3 8 11.65 14.8 13 1 9 248.77 316.1 ~ 14 2 10 81.29 103.3 665 15 5 I ... do ....................................... 3 8 4. i2 6. 0 
16 6 I Etta ------------------- 1 12 62.02 78 8 } 17 6 .... do ................... 2 8 40. ~8 I 51. a 820 18 6 .... do .................... 3 5. 27 6. 7 
19 7 Missiu g Link ............ 1 8 143.011 181.7 } ~0 7 .... do ................... 2 9 62.80 79.8 470 21 ~ ~ ~:{}.~,::u_;;::~~:-:~ ~ :1 8 None. None. 22 1 12 54.61 I 69.4 } 23 2 10 42.11 53.5 685 ~~ :1 7 14.48 18.4 25 1 12 121.83 I 154.8 } 1, 850 26 2 10 38.64 49.1 
27 '" I ___ •• _________________ 
1 
3 9 29.66 I 50.4 28 1 10 52.34 66.5 
} 1, 391 29 !HH~ ::H~~:~~H~H~ 2 9 21.33 I 27.1 30 3 9 26.76 34.0 31 1 10 27.72 36.5 ~ 32 2 10 9. 68 1:!. 3 965 33 3 9 13. :18 17.0 
34 12 M•JW!ouitoc ............... 1 10 41.94 5:-l. il 
} 1, 400 35 12 .... do ................................... 2 10 70. 8:-l 90.0 
36 12 .... (10 .................................... 3 9 54.85 69.7 
37 1:3 ... do ................................... 1 10 85.47 108.6 
( 1, 42G 38 13 , ..•. dn ............................... 2 !) 29.8~ :17.9 
39 13 .... (10 
··-····--·-···--·--· 
3 11 2. (l7 il.4 ~ 
40 14
1 
... tlo 
········ ·-··-··-·· 
1 10 :}4, 55 43. n ~ l, 385 41 14 .... tlo ......................... .. 9 24. OL :w. 5 4;. 14- ... do ·- - ·············--·· :l 9 5. 98 7. 6 43 j;) du ......................... 1 11 79.4fJ 101.0 
} 1, 035 44 15 .... do 
·-·- ······- ···· -----
11 40.M 51.5 
45 15 ... llo ........................... 11 1. 03 1.3 I 
TIN. 
Assays of classifiecl tin ores f1·01n Hm·ney Peak-;-Continued. 
------ -------------
Nos. Box Nos. Claims. 1 
. I : .I 
' . · 'J Weigbt Sample . M_etalhc I ~lack of con-
Grades., weights. tm per ', tm per j tents 1 
ton. , ton. of box. ! 
46 
47 
48 
49 
50 • 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
Class. 
16 Sarah .••....••••......•. ·1 1 
16 ... . do ...... . . . ......•.... 2 
16 . . do ........ .........••. 3 
17 Excelsior................. 1 
17 .... do ...... . ............. 2 
. 17 .... do .•......•..•..... . .. 3 
18 Excelsior. .. . . ............ 1 
18 .... do.................. . .. 2 
18 ... ,do..................... 3 
19 .... do..................... 1 
19 .•.. do..................... 2 
19 .... do....... .. ........... 3 
21 Czar.. . ....... . .......... 1 
21 . . . do . .. . .. . . . .. . . . . .. .. .. 2 
21 ..•. do........... . ........ . 3 
22 .... do............ ... ...... 1 
22 . .. . do............. .. ...... 2 
22 .... do..................... 3 
23 Addie..... . .......... .... 1 
23 .. .. do...... .. . . . .. .. . . • .. . 2 
23 .... do ........... . ....... .. 3 
24 Excelsior . .. .. . .. . . • .. .. . 1 
24 .... do............ . .... .. .. 2 
24 .... do .... .. . .............. 3 
Pounds. 
11 
12 
8 
14 
11 
11 
11 
10 
10 
13 
9 
9 
11 
9 
9 
11 
11 11 . 
91 12 
11 
gl 
91 
------ --~j 
Pounds .. Pounds. Poundi!.l 
14. 25 ' 18.1. ~ 
14. 64 i 18. 6 1, 459 
3, 55 ; 4, 5 I 
92. 71 ' 117. 8 ~ 
21. 6!'i 27. 5 1, 381 
22.35 28.4 : 
17. 24 I 21. 9 : ~ 
33. 6s 42. 8 1 t, 339 
10.07 1 12.8 • 
65. 55 83. 3 I ~ 
47. 46 60. 3 600 
29.59 37. 6 ' 
108.22 137. () ~ 
2. 28 2. 9 1, 330 
None None. 
48.64 61.8 ~ 
11. ~0 15. 0 1, 150 
8. Otl , 11.6 
5o. 26 I 75. 3 -~ 
8. 97 11. 4 j. 4, 800 
5. 67 1 7. 2 
123. 08 156. 4 ~ 
36. 28 . 46. 1 I 5, 400 
21.49 1 27.3 
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In addition to these 69 analyses, 84 additional ones were made from 
other boxes. They are simply cumulative evidence as to the quality 
of the ore. 
Subsequently, in November, 1888, it was determined to make a" mill-
run" of these ores; and to that end about ten tons, taken promiscuously 
so as to represent the various groups and an average of their ores, were 
taken to the melting and assay offices of Messrs. Johnson, Matthey & 
Co., Hatton Garden, London, E. 0., for treatment by them. This ore 
consisted in many instances of solid blocks weighing from 100 pounds 
to 3,300 pounds each. The parcels were taken in the presence of the 
assayers from the original cases. Those gentJemen reported the fol-
owing results after crushing, mixing, and carefully assaying 10 tons 3 
hundred-weight of tin ore, which was part of the shipment of 40 tons 
by the steamer Erin . 
. The results of assays of 10 tons of Harney Peale tin ore, by Johnson, Matthey go Co. 
Num· I Net I Nnm- : Net 
Mark of group. b~r of wei"ht. 1 Mark of group. b~r of j weight. 
nunes. 1 ., nunes. 
---~-,---~-
-- · Pounds. • Pounds. 
Addie............. 3 600 Excelsi<•r . .. .. . . .. 8 3, 453 
Campaign......... 9 1,830 Do............. 8 1, 040 
Coates............ 8 2,000 Gertie............ 5 1,480 
~~!0~::::::::::·. ~ 1,~~ ~~~~~~~~~::::::: 1: 2,~~ 
Czar .. .. . .. .. . .. . . 6 870 Sarah . . .. . . .. . . .. . 7 530 
Darwin... .. .... .. 3 l , :wo Tin Reef.. ... ..... 10 2,586 
Etta . . . . . • . . .. .. .. 2 !!00 I 
I 
NOTE.-A.nalytical content;;ofpm•e metallic tin, 2.80per cent .. or62.72pounds 
per ton of ore. Product of pure metallic tin reduced from the black tin ob- · 
tained from hand-waRbing, 2.51 pllr cent., equivalent to 71.4f:i pouud1:1 cltlil ll 
black till \pure pero4iqe) Jler ~on of 21240 JIOUnds of lH"C, 
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In thls connect ion l\Ir. Arthur C. Olaudet, of the office of Fred. 
Claudet, Assayer to the Bank of England, reported on the subject on 
the following day (November 27, 18t38), as follows: 
"An aYerage sample drawn from the bulk after crushing and mixing 
(10 tons 3 cwt. 2 quarters 17 pounds) was carefully analyzed by us, and 
found to contain-metallic tin, 2.94: per cent., or 65.85 pounds metal per 
ton of 2,240 pomu.ls of ore, equal to 83.7 pounds pure tin oxide, contain-
ing 78.67 per cent. of metal. Several experiments were made by con-
centrating the black tin, the yield being eq~1al to 2.60 per cent. metal, 
against 2.94: per cent, as found by analysis." 
In whatever lig·ht the prospect of immediate production may be viewed, 
the Harney's Peak enterprise bas been the means of establishing many 
facts coucemiug the occurrence of tin and its associated minerals in tllC 
Black Hills. The chief natural conditions of the mining problem btwe 
been made clear, not only for this, but for possible future attempts to 
produce tin iu that region. These conditions and in general what we 
may expect from Dakota tin ores have been summed up in an es-
say on the tin ore deposits of the Black Hills by Prof. F. R. Carpenter 
in the Transactions of the American Institute of Mining Engineers, 
\Yhich is given with slight condensations below. 
Generalfeatures.-Tbe area of tin-bearing rocks has constantly been 
extended, and is now known to entirely surronllll Harney's Peak, and 
to extend into the smaller granite areas lying to the west. and south of 
Custer City, as well as entirely throughout the small Arclu.ean area, 
west of Deadwood, known as the Nigger Hill district, wh,ich extends 
into Wyoming. The granite rocks of each locality continue to be tin-
bearing until they disappear beneath the yet unremoved. Palreozoic 
rocks. 
The Nigger Hill region differs from that of Harney's Peak, inasmuch 
as it contains both the igneous rocks of the Tertiary age and the gran-
itic rocks common to the Haruey Pe:tk region. The tin 'eins are gold-
hearing, the gold probably beiug carried in the pyrite \Yhiclt sometimes 
accompanies the cassiteriie. This section has been worked continuously 
for placer gold since its discovery in 1875. 'flle miners ha,~e always 
been troubled with a black sand, which filled the riffles of their sluice 
boxes to such an extent as to be a positive nuisance. It was commonly 
called "iron," and, notwithstanding the Hote of Mr. Pearce, its true 
nature seems to have been unsuspected by the miners uutil after the 
disco\Tery of tin at tile Etta. mine. It was tllen found that the trouble-
some black sand was tin ore of good quality. Mr. S. F. Molitor, an as-
sayer of Deadwoo(l, and 1\lr. l\1ark Hy<lliff, of Bear Gulch, hoth early 
called attention to this loeality. The tin-bearing rocks are partly in 
Dakota and partly in \\iyoming. The whole section is ea8ily reached 
from Spearfish. 
From the manner in which the Potsdam rocks were laid down, there 
is every reason to suspect, not only that they are, iu this area, gold-
~ ·- "' ' '-\ 
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hearing, hnt that, siuce thPHe tin YeiiiR are of Arehmau ag-e, the con-
~lomerate forming-the haRP of the Potsdmn <'Ontaim.; tin al~o.;o. As the 
present streams havo lmnlly hegnu to cut into the A reh~ean rocks of 
the section, the plaeer gold and the large qnautitie:-; of' Htrcarn tin found 
here can harrlly lmvc been frPed from the veins by the action of the streams 
since the Cam brian beds were removed. It is not unlikely that both the 
gold and the stream tin, in part at least, were deriverl from tlre Potsclam 
rocks, whicll of course received both from the great Arcl!man veins, 
'during the' erosion of the slates that took place in Cambrian time. 
But little gnlch mining has been done in the llarney Peak region, 
and, perhaps for this reason, stream tin has not been found to the same 
extent as in other sections. Mr. McDermot, the only person engaged 
in placer mining in the di8trict, so far as the writer knows, has found in 
his sluices considerable quantities of strPam tin, a bag of which was 
taken to the School of Mines, and there rnn into bars. 
Cluwacter of the '~Jeins.-These veins have been classed by Newton 
and Jenny (who, however, did not observe their stanniferous character), 
Blake, Vincent, and others as igneous or intrusive granites; but they 
seem to be true veins of the segregated type, parallel to the apparent 
bedding. Usually they are distinctly lens-shaped, but from a stand-
point upon any one lens, a succession of such lenses can be observed upon 
the line of the strike. The SalJle will doubtless prove true upon the 
dip. Many of them, however, are tabular in form, and can be traced 
for thousands of feet. This is true of the ;First Find, Champion, Tin 
Reef, Cleveland, and many others. The Margaret lode can be traced, 
with but few interruptions, from Battle creek to Iron creek, a distance 
of over 6,000 feet. 
The line of demarkation between the granite vein matter and the in-
closing schists is always sharp and well defined. There is never any 
shading or blending of the two. The deposits vary a.s much in breadth 
as in l'engtb. Some are only a few inches thick, while others ~xceed 100 
feet. The amount of cassiterite also varies. It is never e\·enly dis-
tributed throughout the veins from wall to wall, but lies in zones or 
sheets. Except theie usual parallelism to the bedding, these veins have 
all the characteristics of true fissures ; and two have been observed 
which cut across the ~tratification. 
The tin-bearing veins differ much among· themselves; and even the 
same vein often completely changes its character in a short distance. 
Nearly always, when tin is present, one of the constituents of granite 
is wanting, and the vein matter is composed of quartz and mica alone, 
or of an aggregate of soda-feldspar and mica, which, for want of a 
better name, bas been called albitic greisen. At other times tbe veins 
consist almost entirely of a massive piukish feldspar, and again, not 
infrequently, of quartz alone. 
The Etta vein sho~s some peculiarities. It is columnar, so to speak, 
in form. In cross-section it is roughly an ontl, baviug- respectively the 
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diameters of lf>O aml 200 feet. The arrangement of minerals is some-
what concentric. The central portion or core is (}Hartz mul feldspar, 
around which is a zone of albite an<l mica, carrying tin stone in con-
siuerable quantities. Then comes a zone surrounding this, noted for 
its large and perfectly formed crystals of spodumene, 10, 20 and even 
30 feet in length. The interstices between these crystals are filled with 
an aggregation of albite also carrying tin stone, bnt in a more massh·e 
form than the zone just within. Between the spodumene zone and the 
inclosing mica schist there is a micaceous aggregate composed of both 
muscovite and biotite, but barren of cassiterite. 
The spodumenes, probably the largest and best formed crystals of 
tllis mineral species ever reported, are not peculiar to the Etta alone, 
but are found at the Tin Mountain mine, 6 miles west of Custer City, 
while smaller crystals are common at many other points in the section. 
Careful examination has discovered no rule concerning their position 
with regard to the walls of the lode and to each other. They stand in 
the midst of the tin-bearing rock, crossing each other in all directions. 
One was seen over 50 feet long, without a break; and, so far as exposed, 
perfect in form. In other veins, having a more tabular shape, there is 
usually near one wall a zone of mica,· so arranged that the cleavage 
planes are either at rigllt angles or parallel to the walls of the vein. 
The mica is generally quite fine near the walls, but rapidly becomes 
coarser until a zone of the largest crystals is passed. The tourmalines 
were frequently observed to have tlleir vertical axes perpendicular to 
the wall, but the rule was far from general. Biotite is not common in 
the tin veins, and the writer has never observed it in association with 
the tin. The prevailing micas are of a light greenish-yellow color~ pass-
ing into pure white, and are of the common or muscovite species. The 
feldspar is usually albite, and tiJe variety known as clevelandite is com-
mon. Lithia mica bas not been observed, notwithstanding lithia is 
found in such qnantity, as is evidenced by the spodumenes. 
It is, perhaps, worthy of remark that when the three elements of 
granite are together in anything like ordinary proportion, tin stone is 
,·ery likely to lJe absent. 'Vhen the aggregation con~ists mainly of 
mica and quartz or of mica and albite, tin is usuj.lly present also. If 
the vein consists of feldspar alone, the tin is wanting; but when it is 
composed of quartz alone, as is frequently the case, the quartz is always 
handed as in a fissure vein, and is usually tin-bearing; lJut the tip stone 
is quit(~ different in appearance from that found in the greisens. It is 
lig·ltt reddish-brown, and often occurs at the joints or planes indicating 
the banded structure. The crystals of cassiterite usually partake of 
the nature of the indi.vidna' crystals composing the rock. If they are 
large, the tin crystals are large also, and 1)icc versa. If the rock is 
quartz and mica, neither the crystals of quartz nor of mica inclose the 
crystals of cassiterite. They occupy interstices, so to speak, between 
these crystals; but in the albitic greisen they are fr~quently inclosed 
in feldspar. In the quartz-veins, 
tin stone. 
The abund~nce of phosphatic minerals present is an extraordinary 
feature of these veins. Apatite, tripbylite, and heterosite are found 
in large quantities; autunite occurs sparingly, and other phosphatic 
minerals, perhaps new, but needing further examination, are also found. 
Of other associated ~inerals columbite occurs in large quantities. 
Masses many pounds in weight are common. The Bob Ingersoll claim 
is reported by Prof. W. P. Blake to have yielded a mass weighing a 
ton. This mineral is here frequently.called tantalite; but all analyses 
so far made for me at the Dakota School of Mines, as well JLS a great 
number of specific gravity tests, have invariably shown that it is col· 
umbite. Tantalic acid is always present in varying quantities, but 
never to such a degree as to be the predominating acid. The crystal 
form is always tabular, while ~be habitus of tantalite is prismatic. A 
sample, h.owever, from the Etta mine, analyzed by Professor Schaeffer, 
w.as pronounced by him to be tantalite. It gave the following result: 
Analysi8 of tantalite from the Etta tin mine, Dakota. 
b:~~~~·:. ::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ::~:-~~ - p.,~;;· : 
ft'errous oxide _.... . ••.•• · .•• ~............... •• • • • • ••• • • • • • • • . . • • • • • • . • • . . • • . . . 8. 33 
Manganous oxi~e............ • • • • • • •• • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • . • • . • • • . . . 12. 13 
Total . . • • . . • • • • • . • • • • • • • • • • • • • • • • • • • • • . • • . • • • • • • • • • • • • . • • • • • • • • • • • . • • . . • . . 99. A6 
Rpeciflc gra¥ity . . • • . . . . . • • . • • • . • • • • • . • • . . . • . • • • • . . • •• • • . . • . . . • . . • •• • • • . • • . . . • . 7. i2 
Professor Schaeffer further declares that e was unable to fin<l the 
least trace of colombie acid. 
The following analysis of a sample taken from the Etta mine was 
made at the Dakota School of Mines by Dr. W. P. Headden, and gave: 
Analysis of columbitejrorn the Etta tin ·m·ine, Dakota. 
Tautalic acirl ...•••• . .. . ......•.........••••••.••.•.••••..•••..•••••..••..•.•.. 
Colutuhic acid . .......•...•............••••••••••••••••.••••..•••.••••• , •...••. 
Ferrou!4 oxide ...• . ...........••.... : •..•••••.••..••.•••...•.......•••••• .••••. 
~::~~:~~~d~x~~~::: :~::: :::::::::::::::::::::::::::::::::::::::::::::::: :::::: 
Calcic oxide ........•...••..••...•........ , ...••.•.•....•••••••••••.....••.••• . 
Per('ent. 
18. !?0 
64.09 
11.21 
7.07 
0.10 
0.21 
I Spec~~~!a~ity: ::::::: :~· :~:::: ::::::: :~:: ~ ::::::::::::::::::: ::~:: :::: :_::: :: 10g: :: 
Five other samples from different sources, some from stream-tin, 
~~~~'u"Jl·rsfrom lodes, were examined, and all gave very decided tests for col· 
bic acid, and ranged in specific gravity from 5.89 to 6.12. By these 
we have been led to the conclusion that if tantalite, that is, a 
compm:1ed mainly of tantalic acid, exists in the Hi11s, it is com· 
1·· f 
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Graphite, hoth amorphous alHl crystalline, is comnwu iu tLt!Sl' \•t:hm. 
It is sometituc~ Yer,r pare. Galena, carryiug sih·er, is occasionally met 
with, while arseuopyrite, carrying- gold, is not uncommon. Beryls arc 
found in all the ,·eins, and often oflarg·e size. Garnets exist in all mines 
so far worked. Two Yarieties were observed, the ordinary iron garuet 
and a honey-yellow garnet, quite common, but very small, supposed to be 
a lime garnet. Barytes is quite common. Ilmeuite has been obser,·ed. 
Zircons and corundum have been reported by others. It is clear that 
the veins will form an interesting study for tile mineralogist, as we ha,·e 
every reason to belie-ve that new mineral species will be discovered llere. 
The minerals so far observed by the writer in these veins contain the 
rare elements of boron, phosphorus, fiourine, tin, lithium, glucinum, 
uranium, tantalum, and columbium, as well as the more common ones-
gold, sih~er, lead, arsenic, iron, sulphur, etc. 
The description of these veins has beeu thus explicit in order to show 
bow perfectly they fall iuto the class of certain granitic veins of the 
Laurentian, described by Dr. Hunt. These are the endogenous veins 
whicJh, be says, ' 4 haYe been deposited from solutions in fissnreR of strata, 
precisely like metailiferons lodes." This remark applies especially to 
those granitic veins, which include minerals containing the rarer ele-
ments. Among these are boron, calcium, rubidium, glucinum, zirco-
nium, tin, and columbium. Much of the remaining evide11ce which Dr. 
Hunt cites in support of his theory of the aqueous origin of certain 
granites in the Laurentian, and of the distinction he draws between 
g-ranitic dikes and grauit.ic vein stones, is furnished here also; for ex-
ample, the banded arran gem en t of minerals, the peculiar manner in 
which certain minerals incrust one another, and the rounded form of 
certain crystals. 
The vein stones of these lodes vary but little in ultimate constituents 
from the surrounding scllists, and were probably derin•d immediately 
from them by circulating waters. The proportion of alkalies in the 
vein stones is 15 per cent., while that in sebi:sts is 8 per cent. according 
to Newton; but this can hardly be correct, for solid fehlsparwould con-
tain but 15 per cent. Many of tbe elements found in the veins are 
known to exist iu the schists, viz, gold, sihTer, sulphur, iron, and graph-
ite. The rarer elements, such as lithium, columbium, and tin, which, 
according to Dr. Hunt, probably ('xist in the great mass of sediments 
in the most minute quantities on1y, are found in these veins in surpris-
ingly large amounts. This accumulation is best accounted for upon the 
supposition that they llave been eollecte(l and deposited by percolating 
waters. As neither the veins nor the large bodies of granite seem to be 
either eruptive or metamorphic in origin. thr writer concludes that such 
granites are not found in the limits of the Black Hills. 
In the Cleveland vein, in Bear Gulch district, parts of the granite 
vein have been altered to a fine-grained, dark-green, almost black rock. 
Its boundaries in the vein are as sharply defined from the white-colored 
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~rntdte \vbich they t.r:t\'Pt'.'e as the granite i:-; from the i11closi11~ mica-
~chi~:;ts. 1t carrie~ a little fine-grained cassiterite, and is belir"t"ed to 
reseml>le closely the ""'''itter" of Altenberg. A furt.her examination 
of it is now in pro~ress. 
Daubrec has stated tuat the presence of tin is intimately connected 
with quartz, and that, after quartz, certain minerals not common to 
ordinary lodes are habitually present. These are silicates into which 
fluorine and boron enter, among which are tourmaliue, certain micas~ 
lepidolite, topaz, with apatite and other phosphates. He supposes that 
the tin was introduced into the lodes originally as a fluoride or boride, 
or possibly in combination with chlorine or phosphorus.( a.) In the Black 
Hills veins, lepidolite and topaz do not occur. Tin is often found re-
mote from quartz. When tourmaline greatly predominates the tin is 
absent.(b) The greatest quantities of cassiterite occur in veins consist-
ing of mica and quartz alone. The micas seem always to be ordinary 
muscovite. They have not been tested for fluorine. Fluorspar has not 
been found. No pseudo-morphs of cassiterite, as in Cornish veins, ba,·e 
been ol>served. Ortlwclase occurs very sparingly; the variety micro-
cline much more frequently. Albite is everywhere t!1e predominating 
feldspar . 
..cinalyses of cassiterite from the veins.-The following analyses of Black 
Hills cassiterite were made for the writer·by Dr. W. P. Headden: 
A11alyses of cassitm·ite jTorn reins in the Black Hills, Dakota. 
Mines. I I 1 Sperific / Stannic oxide. Insolub e. gravity. 
6. 9231 G. 92a 
H. 728 
- --- I 
Occi!lPntal ... _ ..... ___ . __ ....................•.... 
1
96. 42=75. 86 tin, I 3. 58 
Tin l\lountain .................................... 97.5 =76. 7 tin .......... . 
Fir.,t Find...... . ..... ... ......................... 94. 70=74. 5 tin, ...•...... 
For the pnr,Jose of comparison, the following analyses of c~ssiterite 
from other sections are appended : · 
Analyses of cassiterite. 
Localities. St:umic I Specifie Authorih.·. oxide gravity. 
Percent. 
n:u; .......... / Rprzelins. 
95.26 6. 7:i l'llallPt. 
Finbo, Swellen ................................ -----
Wic~rlow,lreland ................................ .. . 
~9. 4:l ti. 862 Berg{'tn!lllll. 
91. 80 7. 0~1 Forhes. ' ~?;~~=~~~~W~i~:: ::::: ~ :::::::::::::::::::::::::::: 
Zinnwahl ......•.....••....••.•••.............•.. -. H8, 04 
California ...................... __ ........... __ .... . ~~~ Genili. 
9~.93 ........•. ! Klaproth. 
9!J. 28 . . . . . . . . . . } )O. 
Cornwrrll ..... _ ....... . ............ ·--- ..... _ ...• _. 
Scblarkenwald ........ ____ ........................ . 
I 
---
a. Doctor Hunt. 
bThat is, in the veins; lmt since the above was written we have found cassiterite in 
the schol'laceons schists themselves, which sometimes form the inclosing rocks of the 
veins. It was found, however, quite close to tlle veins. 
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The following· is an :malysi~ of Comish hlac:k tin rP:Hly f'or the mar-
ltPt, tak<>n from l\1oisseuet's '~ PrPpa.ration dn l\lineral d'Nain dans le 
Corn well :" 
Analysis of Corui.sh tin ore. 
i 
Per cent. I 
I 
r:1::I(::r:~~(~~~~ :::::: ::~:~: :::::_: ::·:~::: :::::::::::::::::::::::::::::::::::::: (a) 91: ~~ I 
"'ater. ... ..•.•• .... ...... .••... •..... ........ .......... ...... ...... .... .. . • . . 2. 00 
-·-I 
'I'otal ..................................... _. . . . . . . .. . . .. . . . . . . . . . . . . . . . . . . 99. 9R J 
a Equal 72.37 tin. 
Analyses of stream, tin.-A peculiar fact has been obsen·ed in reg-ard 
to the stream tin. It is clearly <leri,·ed from the disintegration of tl1e tin 
\·eins, hnt it is not so pure as that which remains in tbe veins, as the 
following analyses by Dr. Headden will show: 
.Analyses of streant tin, Black Hills, Dakota. 
I Stannic oxide. }!'(m. 1 ;~bl:!." 
~--------------------
Per cent. 
Xi!!!!Cl' Tiill ...................................... . 92. 60=72. 84 tin. . ............... . 
Do ........••••.•••••••••••.•••••.•.•••.••...•. 
Southern llills .......•.•••...............•..••... 
!l3. 00=73. 21 tin. 2. IG 
1 
3. 90 
92.80=73 tin. ~- ---- ........ .. 
•Specific gravity 7 (average of several samples). 
Is it possible that a part of the almost insoluble cassiterite has been 
dissolved out and replaced by some other minerai ·~ 
Percentage of blcwk tin in the roclc.-Tbis question has been much dis- . 
eussed. If all the stuff' broken at the mine were sent to tl1e mill, tile 
JWrcentage of tin would be low. By elose sorting it could be made very 
high, depending entirely upon tbe extent to which the lower grades of 
ore were rejected. Assays signify nothing. Hand samples containing 
from 25 to 50 per cent. of black tin can be readily selecteu at any mine. 
Prof. W. P. Blake suggests that it will probably be found advisable to 
senu to tbe mill for treatment all rock carrying 10 pouuds of cassiteritt:~ 
anu upwards per ton. If this be done, 2per cent. cassiterite is er~timated 
as the probable average of the tin ores of the hills thus treated. 
Treatment of the ore.-In the treatment of the tin ore, clifficnlties W(lre 
anticipated which were not subsequently encountered. The first ex-
perimenters devised ingenious methods for ridding- the ore of tbe larg-e 
mica crystals before attempting to concentrate it. They also used 
either the Frue vanner or a shaking· table of some ~ort for dressing the 
ore. It seemed to be taken for granted that "ordiuary jigs and buddies 
would not do the work. Investigation, however, showed that owiug to 
the crystalline nature of the rock and the coarseness of the crystals of 
cassiterite gootl separation could be made with a coarse crushing, a.utl 
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that it, ma<lP an i<leal _jig- prodnct. It was (lctermilH'<l, tlwrefor(', to 
N'ect jigs for its treatment in the eonce11tration plant at the School of 
l\linPR laboratory. ~rhe following· is from the ofiicial r_eport upon the 
first test rmMle th(Jre, which was conducted by Prof. Il. 0. Hofman and 
the writer: 
"The crushing n1Hl coucentration plant at tl1e School of :Mines upon 
which the test was made consists of a small jaw cnwlwr, one pair of 
14-inch Cornish rolls, fonr trommels or revoh7 ing screen8, alHl three Harz 
jigs with eccentric motion. lt will be observed by engineers that there 
is no provision for eitller fine crushing or fine separation, and that the 
plant is imperfect to this extent. It was the intention of the manag<'-
ment to have added an Evans bnddle, but tile funds were exllausted 
before this was reached. It is true the mill contains stamps and a Frue 
Yanner, but they were not used in this test. ' 
"'rlw ore was greisen, but, unlike the typical greisPn of Europe, ex-
tremely coarse· grained, and it could not be stamped on aeeonnt of the large 
crystals of mica. It was crusl.Jed and carefully as~mye(l, and ga,Te are-
turn of 2. 7 per cent. black tin. It is believed tllat it represented jnst snell 
materia] as a mill upon a commercial basis would have to treat in the 
tin section. It was first put through the crusher, and' hen throngll the 
rolls above mentioned. No attempt whatever was made to treat the jig 
tailings, which were quite coarse, by recrushing and further concentra~ 
· tion m order to save sucli fine tin as they might yet carry. The screens 
npon the trommels were respectively fourteen, fifteen, and thirty mesh. 
Tlla,t which did not pass throngll the first or coarse screen was returned 
to the rolls. Forty pounds of coarse stream tin were used to bed the 
first compartment of the first jig, and one jig only was w;;;ed, as there 
were but 1,800 pounds of tile material to be tested. The products from 
the screens were treated in the order of their conr~eness, beginning with 
tl.Je coarsest and taking one grade after the other, hut using always the 
same jig, which made 120 lifts of 1 inch per minute. Tile number of 
revolutions per minute could not be cl.Janged, but the lift was lessened to 
about one-half inch for tile last product. ~be tailings were constantly 
sampled as tbe~r left the jig by many competent persons, and only 
occasionally was a trace of tiu observed. This shows that so far as tlw 
tin had been separated from the gangue by crushing, just so far the 
separation was perfect. 
''In a mill running with a commercial purpose these tailings would 
probably be cruslled still finer, that a more perfect separation of fine tin 
might be bad. It was supposed tllis woulu be necessary in this case, bnt 
a careful assay of tile tailings disclosed the fact that 95.15 per cent. had 
teen saved-a result as extraordinary as 1t was unexpected. It will be 
obserYed that there yet remain in the tailings 2.08 pounds per ton of 
black tin; but in Corn wall for every ton of tin stnff treated on tlle 
(1re;;;aing-floor8, discharging- their waste into Re<l river, there are re-
turuetl by the stream worl~s upou the river never less than 3 ponu<ls of 
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tin. It 1m.· in Home .ve:-i.t;~' n•<telte(l () ponmb for eaeh ton treatetl. A~ 
heretofore stated, the co:::;L in Cornwall, 110twith~tanding· the cheap antl 
~kille(lla.bor, i~ $1.~5 pel' ton of tin stntt <lressPll or <"Oneentrated. It is 
probable tlli:-; ore can be dressed at a cost not exceeding 50 cents per 
ton. This difference in cost is owing wholly to the different charac-
ter of the ores, this ore being suitable for coarse concentration, while 
theirs must be stamped very fine, and hence cannot be jigged to 
any advantage, so that little or no concentrating machinery is used 1 
nearly the entire work being done by hand. This necessitates the 
employment of nearly as many operatives in the dressing works as are 
employed in the mines. It is true that many of them are boys and girls, 
but their number is sufficient to raise the cost of dressing the tin rock 
to $1.25 per ton. (For detailed information see the paper of Mr. H,, J. 
~~rechville, extracts of which appea1~etl in Mineral Resources of the 
United States, 1885.) 
" The concentrates from this test returned 68 per cent. tin. A sample, 
however, made entirely free from gangue showed by analysis 74.50 per 
cent. tin. Other tests have been made since upon large lots, in which 
all the jigs, etc., were employed as in a working mill. One lot of se\eral 
tons containing less than one-half per cent. black tin was so treated that 
the loss was even Jess than in the test gi\·en in detail above. The con-
clusion is tbat the ore can be cruslJed without difficulty. Less loss and a 
better separation woulcl probably be had by doing the entire crushing by 
jaw cru~bers, multiple or otherwise, than by rolls. We found that the 
work might be expedited by screening out the coarsest of the mica, and 
used for this purpose a screen of two meshes to the linear inch. This, 
however, is not absolutely necessary; but as this product is found to be 
practically free from tin, often one-third of the waste may be thus re-
moved without further trouble. In the above test the f·creened mica 
was afterward jigged, more to see its behavior in a jig 1,han for the 
quantity of tin it might contain, and no difficulty whatever was found 
in its management. 
"The writer unhesitatingly recommends jigs for the treatment of the 
Black Hills tin ores." 
Y-ield of rneta,Uic tin.-lt may be set down as a fact that the clean 
cassiterite of the Black Hills tin veins will not, by analysis, fall below 
74 per cent. tin, and when perfectly clean it will yield a white tin of the 
~Tade known to tbe English tin trade as "superior refined" quality. 
This it does without the }H'eYions roasting that is required for most of 
the Cornish orP. It is of the utmost necessity, however, that the black 
tin be clean. Thrre is a heavy brown garnet occurring with the tin~ 
which can be separated by careful washing, and which must be removed 
in order to· obtain good results. Strangers testing these ores for the 
first time are apt to leave it with the cassiterite, and hence bad results 
have sometimes beep reported when good results would have been ob-
tained by proper manipulation. 
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Imports and exports.-Ttw following tables sllow that the quantity 
and value of tbe bloek tin and also tin plate~ were larger in the fiscal 
year 1888 than ever before. The expmts of tin manufactures were also 
greater than usual. 
Tin importe(l mul fllleredjo1· consumption in the United States, 1867 to 1888. 
I In ulocks, bars. or pigs, and In plates, sheets, t•tc. 
FiRcal years end- I grain tin. 
iii" June 30- Total Yalue. 
j " I Quantity. I 
I 
H!67 .•••.•...•••..••• -~~v_t~: .... 
18li8 ...........•...•..•..... ·-. 
lll69 ...... - ... - . . 80, 811 
18i0.... ..••.••. 81,702 
ltl71 - .•..•. .••••• 106,595 
1872 .... - •...•. - 10:.', 006 
1873 . . • . • • . .. • . • . no. 46fl 
1874-- ..... -..... 116. J-t2 
1875............. 10:?,9lH 
187() ............. !):J,l7(j 
1877 .... -- - . . . . . . 08, 20!1 
1878-............ 1211, 819 
1879. .•...• .•.•.. 142, !J27 
1 81i0 .. . . • .. . . .. . . 29U, 0117 
1881 . .. . .. .. .. . . . Ji I, 146 
18·~2. -- .. -- .-- ., 1!li, 544 
188:3 . ............ 2:17,:3~8 
18.~1 ............ (a)26, OR I, 9!l:J 
1 R85 ............. ' :n. !H 7, 52:1 
18H6 ..•.•....... - ~ 27, 960, 7Gl 
1887 ......... -. •• :w, 645,531 
1888 .•• .. . • . • . •• . 31, 740,583 
Vallw. 
$1, 210, 354. 0::! 
1, 454, a:.n 36 
Quantity. 
Owts. 
1, 709, 385. 00 J' 534, 324 
2, 04'J., 887. 7l 1, :333, ]50 
2, 9:18, 409. 82 ] . 556, 023 
3, 033,837.45 1, 617, 627 
3, 938, 032. 25 I, 8Zi4, 956 
3, 1!19, 807. 07 1, 553, 860 
2. 329.487. 96 l l, 5i0, 600 I 
1, 816, 506. 00 1, 767, 21 0 
1, 783, 765. 00 1, 9R4, 8\13 
2, 167,350.00 !,) 166 489 1 
2 .• 301. 0!4. 00 I ~: 487: 007 
6, 153, 005. 68 3, 298, 53l 
3, 971' 756. 67 3, 366, 720 
5, 204, 2!>1. 68 3, 926, 311 
6, IO!i, 250. :w 4, 031, 108 
5, 429, 1~4. 01 (a)527, 881,321 
4. 263.447.00 I 505. 55!l. 076 
5, 873, 773. 00 -574, O!l8, 405 
{\, 927, 710. 00 570, 64:!, ;~,;g 
8, 758, 562. 00 632, 2'!4, 296 
Value. 
$6, 276, 136. 78 
6, ~~~~. on ~~ I 
8, .16;), 43~. ;)6 
7. 6:!8, 871. 51 I 
9, -±90, 778. 6-l 
10, 7:36, 906. 59 
15, 906, 446. 821 
13, :!22, H76. 14 
12, fl57. 6:!0. 75 
10, ~26, 802. 87 
n. 818, nuo. 69 
!J, R9:l, 1139. 61 
111, 24R, 7::!0. 3t 
16, fi24, 5!10. Hl 
14, 641.057. ~7 
16, 5:)0, 834. ().1 
16, 688, 276. 67 1 
18, 9:!1, 072. 70 
16, 610, 104. 56 
17,719, 957.12 
lfl, 81'!3, 813. 95 
19, 034, s21. o3 I 
$7. 486, 4!JO. 80 
rl, 347, 3!!9. 43 
10, 27!, 817. 5G 
9, 671, 759. 22 
12,429, 1R8. 46 
13, 770, 741. 01 
19, 8H, 479. 07 
16, 522, 783.21 
14,887, llK 71 
12, 043, 30F!. 87 
11, 601, 834. GB 
12, 060, 989. Gl 
12, 5:\0, 66t. :!4 
22, 677, 595 87 
18, (i12, 814. 54 
21, 755. 086. 32 
22. 794, 527. 04 
24, 360, 2!ifi. 71 
2o, ~n. 5?2- o~ I 
23, :>93, 730. 12 
23, 811, 523. 951 
27, 793, 383.03 
a Pounus in 188.t and following years. 
Value of fin manujaetu1·es expo1·ted from the Cnited Staie8 (a). 
. Fiscal years entli11~ 
:::ieptomher 30 m•-
til 1843, a11u Juno 
30 since. 
1826 ..••........••... 
1827 ............... .. 
1828 .. - •..••..•...... 
1829 ......•.... -·.- .. 
1
1830 ............... .. 
1H31. .........•...... 
18:J·! ................ . 
t8:l3 .. - ....... -- .. - .. 
1834 .. -- ......•... -·. 
18:l5 ................. . 
183fi.- ... -- ....... - .. 
1837 .. - ... -.- ...•• ---
1838 ..... .......... . 
1~39 .. - - .... - -- .. - -- -
lf;40 .. -- . . .•••. . --- -. 
l }~!L: :: ::::::--:::: 
I 
IR4:: (ni11e monlbR) .. 
18-!t ................ . 
1!'-lii ................. , 
1 1846 ............. ~-
Valne. Fiscal yearR ending I June 30-
$4, 515 1, 18.j. 7 . -- ........... - .. 
2, 9R7 18-l.H ............... .. 
~; ~~~ I i~t~ :::::::::::::::: 
4, 4!)7 18:\l. ...... ------ ... . 
. 3, fJO!l 1852 ............... . 
3, 1:i7 185:~ ............ .. .. 
•> B"'8 1854 2: 2~o 185fi::::::: :::::: ::::I 
:!.5~:1 lllfili ............. .. 
fi. 601 1857 ...... -- ........ . 
10, 8!!2 1858 . .••••• ---- .••••. 
~~: ~H 1~~t ::::::::::::::::1 
~: ~~~ ~ ~~~ . : ::: : : : : : ::: : : : .I 
!'i,OZG 186-L ............... . 
6,421 18G:i ... .............. 
1 
10,114 1866 ......... ~-- ---
8. 902 1867 ..... - .. .. -- .. 
Valtle I Fiscal ~-pa:PIIlling I 
< • JHIIO 30- I 
', 
$6. 363 I 186s .... ....... __ .. . 
12. 353 1869 .......... ___ .. 
1 
13,143 1870 ............. .. 
~~:~~~ I ~~~~:::::::::::::::. 
~~: ~~~ I }~+~ ·::::::::::.:::: 
30, 6!)8 1875 . -- .. - .... -- . .• . 
14, 279 1876 ..... -- ..... -- .. 
13,G10 1877 ............. .. 
5, 622 1878 ...... -- . -- ... . 
24,186 !Si!l ..... ......... . 
39,289 1~8· 1 ............. - .. 
:!9, 06-l 18~1 ............... . 
30, 2~!) 1).(~·! .... ...... .... --
(i2, 286 I 88:l ............. .. 
41, ;)fiR 1~-" · l ........... .. 
46. !)68 1P8.) . ..... .. ____ ... 
1 
106, 244 18R6 .............. .. 
7fl,461 IR87 .............. .. 
40,642 11 1888 ...... . ....... .. 
a ClaR~tlll aR "tin, anllmannfactnres of," from 1851. 
Value. 
$~7.110 
18, 9!l4 
41l, 0071 70, 36fi 
67,244 
6fl, P6:i 
!i2, 9/:l 
48 194 
48, 144 
87, (l!i7 
tiG, 274 
1o::, 4!i7 1 
1<H, JH:l 
4!l~ . 5'!4 
19R COR 
l!ll.llt7 
l(i(i. i<l!l 
162, :w-t 
157, '724 
1:!7, 551 
219, 000 
Prices.-The tin market was abandoned by the Freucl1 syndicate earl.v 
iu the year, after a largely increaRed supply had shown the folly of the 
high price. The consequent decline to 17 ceots per )oun<l in New York 
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was too great, and as the visible supply decreased the price became 
steadier at about £100 per ton in London or 23 cents per pound 
in New York. The Iron Age has published a detailed statement of the 
course of prices during 1888, fro in which the following is condensed. The 
extremes of value in both directions were even greater last year than they 
had been in 1887, when the great specu.lative advance was inaugurated. 
While the French syndicate operated in both copper and tin, and thought 
fit to maintain the latter at the high figure to which it had been raised, 
a sullen and monotonous state of affairs prevailed. The attacks by 
consumers, however persistent and justified by the general position of 
the metal, did not succeed in bringing down the price. The first four 
months of 1888 were featureless, consumers limiting their operations 
to .the immediate requirements, while producers made the greatest e:flort 
to market their output as fast as possible while the high range lasted. 
The year opened in London at £167, closing the month of January at 
£170, while our own market opened the month at 37! cents and closed 
at 36.9. In February the price in London receded from £170 to £166, 
and in New York from 36.80 to 36.25. In March and April Loudon 
remained steady at £166 till the close of April, when a sudden break 
occurred to £111, New York following to 24 cents. 
A further rapid decline took place on May 10, to £7912s. 6d., followed 
. by a recovery to £87, closing the month at £85 15s. In New York, 
m~anwhile, the metal gave way to 21 cents for two weeks and suddenly 
dropped to 1Uk. Towards the close of April the statistical position of 
the metal had become extremely precarious, the visible supply in Eu-
rope and America being 23,995 tous on l\Iay 1, against 11,332 on May 
1, 1887. During the twelve months ending April 30, the Straits had 
shipped to Londmt 22,479 tons, as compared with 12,685 tons the pre. 
vious twelve months; to tltis country, 3,115 against 5,830; Australia. to 
London, 6,900 against 6,019, and to the United States 825 agamst 
1,250, the total being 33,319 against 25,784. 
Simultaneously the deliveries in London, Holland, and the United 
States were 30,108 tons against 34,119. During the three preceding 
years tltey had been, respectively, 33,046, 34,739, and 35,963. While the 
shipment had increased 28 per cent., the deliveries showed a .falling oft' 
of 12 per cent. \Vith a visible supply of 11,332 tons, the price of tin 
was £102 15s. on May 1, 1887; it was £94: lOs. on May 1, 1886, with a 
visible supply of 12,186 tons. When the French holders perceived that 
owing to the high price of £166 in London and 362- cents in New York, 
consumers' demands were falliug off at an alarming rate, they concluded 
that it would be better policy to abandon tin speculation and concen-
trate attention on copper; they first made some considerable sales in 
London at £130 for near forward delivery, and then declared their res-
olution of not putting· in a bid at the Bata\'ia Billiton sale of April 
25th. This gave the signal for a break, but the syndicate covered, at 
£1057 the sales made at £130 alluded to above, 
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Subsequently the market went as low as £70 l:!s. 6d., which was 
altogether too great a drop, as the speedy rebound proved. Compara-
tively little of the actual stock of the syndicate seems to have been 
sold during the interval, it being estimatP.d at the time that its hold-
ings in England and Holland still aggregated some 16,000 tons on June 
·1. The syndicate evidently waited ror a lligher ruling and greater steaui-
ness later on, in order to realize gradually, and this purpose appears 
to have been carried out. 
While this great change occurred in April and May, the invisible 
supply, i e., the holdings in the hands of dealers and consumers, bad 
run very low. Even at the lower range, between £79 12s. 6d. aitd £87, 
comparatively little had changed han_ds to go into actual consumption, 
because of the general demoralization still pervading tlle trade. Spec. 
ulation was ready again, however, now that a basis of values had lJecn 
reached, affording good opportunities for a rise. This appeared all tlle 
more plausible, as it became pretty certain that dealers and consumers 
would thenceforward take courage and replenish the exhausted sup-
plies. Under this legitimate, though perhaps moderate, demand prices 
increased gradually to £100 and over, and a steadier trade resulted, in 
spite of the fact that the statistical position improved Yery slowly. 
Midsummer dullness in trade and a lingering hesitation on the part of 
consumers still caused irregularity and weakness in the latter part of 
June. Opening at £85 15s., the closing price was £75 2s. Gd., while in 
New York the price fell from 19.20 to 17 cents. In July the price ad-
Yanced from £76 5s. to £8!) 7s. 6d., and from 17.50 to 20.10 cents. The 
upward tendency made some further head way during August, tllere 
being an improvement from £88 15s. to £97 12s. 6d., and from 19.60 to 
22 cents. September advanced it again from £96 to £103 17s. 6d., and 
here from 21.95 to 23.70 cents. The advance over £103 aroused specu-
lative interest leading to continual, but at no time violent, fluctua. 
tions. Thus in October the opening figure was £103 lOs., and at the 
close £102, or in New York 23.:W to 23 cents. November saw a decline 
to £101 5s., or from 22.90 to 22.13. Opening at £100 lOs. in December, 
the year closed at £100 2s. 6d., while New York declined from 22! to 
22 cents-a return in fifteen months to practically the average value 
before the operations of the syndicate. In this period the visible snp-
ply was more than double and reduced. again to the average amount. 
ALUMINUM , 
BY R. L. PACKAIW. 
The report for 1887 stated that uo evidence of the actual introduc. 
tion of any new process of producing aluminum had been received at 
the time the article on aluminum was prepared. Since that report was 
written other processes have been patented, of which those invented 
by Mr. C.l\L Hall have been put in operation by the Pittsburgh Reduc-
tion Company. 
The Hall process reduces the metal from :1lnminum oxide by electrol-
ysis, this alumina being held in solution by a molten bath of the fluor-
ides of aluminum and sodium in a carbon-lined iron crucible. The fluor-
ides are not decomposed by the electric current. The current is con-
veyed to the melted solution by means of carbon cylinders placed in 
the bath for positive electrodes, a carbon-lined pot forming the nega-
tive electrode. The oxygen of the alumina goes off' at the positive 
electrode as carbonic acid, wearing away the carbon at the rate of nearly 
a pound of carbon to the pound of aluminum produced. The reduced 
metal settles to the bottom of the pot, from which it is easily tapped or 
ladled off, practically free from the electrolyte, a remelting entirely 
purifying from it. The fluorides of aluminum and calcium are also used 
as a bath, and to this also alumina is added. Another bath is de-
scribed consisting of tluoride of aluminum, fluoride of sodium, fluoride 
of calcium, and chloride of calcium. \Vhen it is desired to produce 
alloys of aluminum with other metals the negative electrode is formed 
of the particular metal required. The production of aluminum by this 
}Jrocess up to the end of May, 1889, was over 3,500 pounds, which was 
sold at $5 per pound in ingots and from $7 to $9 per pound in sheets, 
accordjng to thickness. 
The useR to which aluminum is now put do not app~ar to vary from 
those previously mentioned except iu its growing metallnrgical employ. 
ment in treating molten iron. The uses referred to are for parts of 
mathematical, engineering, optieal, chemical, surgical, and dental in-
struments, dental plates, and a host of small articles. Indeed, no use 
on a large scale can be expected with the price anything like $5 per 
pound. 
Early in 1889 aluminum waR offered, howeYer, at $2 ver poutHl in 
ingots, when sold in lots of 1,000 ponndR or more, alld at $3 per pound 
for 50-pound lots. A considerable etl'ort to iucrease the uses of the metal 
was also made by the PittRburgh R.r<luction Company. Oooldng nten· 
lfiO 
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sils, forks, spoons, clock cases, salvers, medallions, watches, and almost 
everything now made of plated ware and German silYer, aud many fancy 
· articles, were made of it~ and the e:flort to introduce them is meeting 
with favor. 
Hitherto aluminum has been added to molten iron-as in the ease of 
the "mitis" castings-in the form of an alloy, ferro-aluminum, con-
taining about 7 to 8 per cent. of aluminum, so as to add about one-
tenth of 1 per cent. of aluminum to the iron iu the crucible. Metallic 
aluminum is now being used in the place of the iron a1Joy, aud the 
product of the Pittsburgh Reduction Uompauy is used largely for tllat 
purpose. 
The former reports of this 'series mentioned the metallurgical uses of 
alumirmm, especially its beneficial effect when added in the form of 
ferro-alnminnm to melted wrought iron jnst before casting. Tltis u~e 
of aluminum has been exteuded to cast irou, aml l\1r. W .• T. Keep, of 
the Mic~lligan Stove Company, of Detroit, read a p::tper at the August 
( 1888) meeting of the American Association for the Adxancement of 
Science, in which he described the results of a number of experi-
ments which be made to ascertain the effect of aluminum on cast 
iron. l\Ir. Keep says that he and his co-experimenters bad no expec-
tation at the outset of tht important results they finally obtained. 
These results may be summarized as follows : 
In tlJe experiment to determine the efiect which the addition ~f 
aluminum has on the solidity of casti11g·~, a base of white metal of 
l.:nowu composition was used with one-teuth of one per cent. of alumi-
Illtm nd<led. Souml castings of the wllite baRP alone resisted a weight 
of 370 pounds. vVith one-tenth of 1 per ceut. of aluminum added it 
rt.'sisted 545 pounds. The "resistance to impact" of the white base 
alone was 239 pounds; with aluminum addrd it was 254 pounds. , The 
castings appeared of finer grain, "but the secret of the strength lies 
in the closiug of the spaces between the grains, or, in other words, 
in the increased solidity of the castir g." lt was found that the alu-
minum remained in tlJe iron to which it was added so as to exert its 
solitli(ying anu strengthening etrect8 upon subsequent charges. 
Mr. Keep states that aluminum allows most of the carbon to retain 
its natural combined form until tile metal is too thick for the separateu 
earbon to escape, bnt, at the instant of solidi(ying, aluminum causes 
the iron to "drop" a portion of its carbou from the combined state. 
Thh~ liberated carbon takes the graphitic form, and is imprisoned in 
the otherwise solid hon. All of the carbon thus liberated is imprisoned 
uniformly throughout the casting and is not accumulated in pock-
ets, forming soft and hollow spots, as would be the case if the carbon 
were libet·ated while the casting was yet fluid. AJuminmn not ouly 
changes; white iron to g-ray, bnt semns at once to ehange the white clwr. 
~cte1· of tho metal. '£he ~~ ~lro l" of the ~arbon t'IC~ms. to be insta lt,anf'. 
;~flF N~N . f . 
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ous at the momeut of crystalli~ation, and therefore the time taken in 
cooling has little etl'ect. 
Owing to this action of aluminum in separating graphitic carbon, 
tbe tendency to chill is lessened because tbe carbon is separated uni-
formly throughout the casting, and not kept combined in the cooled 
portions while appearing as graphitic in the center. 'Ibis action also 
lessens the thickness of sand scale because the separated carbon forms 
a "perfect plumbago facing, which opposes the sand and heat." 
The other conclusions reached by Mr. Keep are that aluminum renders 
the cast iron easier to work; increases its strength, as shown both by its 
resistance to a load gradually applied, and fO blows; increases its elas-
ticity, and lessens its shrinkage. 
It was expected that chemical and microscopical examinations would 
give interesting results supplementary of the physical tests made by 
Mr. Keep. 
Notices appear from time to time of the success of the Castner process 
in England, but it has not appeared in this country as a competitor in the 
production of aluminum. 
The following are the official statistics oft.he importation of aluminum: 
.A luminu.rn imported and elltered for consnmption in the United States front 1870 to leSS, 
inclusive. 
11870 ..•. ---~-----.- •.. -- ... :.~~~-~~---
\ 1871 ...... --------------- ..•. -- ..... . 
I ~~~~ ·::::: ::::::::::::::: 68~: ~~ 
11875..................... 434.00 
I 
] 876 ...... -.--- -.-.... . . . 139. 00 
1 R77.... . . . . • • • . • . • . . • • . 131. 00 
1878...... ..••.. ......••. 251.00 
1879..................... !l84.44 
Value. 
$98 
341 
2 
2,125 
1, 355 
1,412 
1, 551 
2, 978 
3,423 
Calendar years ending- ! I 
December 31, from 1886 Q · 1 to1888; previous years uantity.
1 
Va ue. 
end June 30. I _ _ 
1880. ·•·••• •••••• - ••.. --. 
1A81 ..•••••••••••••••.••. 
1882 ...•.•••• ·----- .••••. 
1881!. -----------······ ••. 
188i ..••••..•••••.••..••. 
1885 .•.••••.••••••.•••••• 
1886 ..••..•••••.••••••••• 
1887 .................... . 
1888 ......•.••••••••••••. 
Pounds. 
340.75 
517.10 
566.50 
426.25 
595.00 
439.00 
452.10 
. 1, 260.00 
I, 348.53 
${, 042 
6, 071 
6,459 
5, 079 
8,416 
4, 736 
5,369 
12,119 
14,086 
Alloys of aluminum.-The manufacture of aluminum bronze and brass 
as carried on by the Cowles Electric Smelting and Aluminum Com-
pany is extending, as a company affiliated with the Cowles Company has 
been organized to erect works at Bridgeport, Connecticut, for the pur-
pose of working the Cowles alloys into sheets, rods, and wire. The 
mills were nearly ready to start running at the end of June, 1889. The 
aluminum bronze and brass iuuustry has been hitherto retarded on 
account of the lack of facilities in this country to properly work the 
alloys into the various forms demanded by the trade, and the works at 
Bridg·eport are iutendeu to supply the wants of both manufacturers and 
dealers in this respect. 
Unfortunately no statistics of the lH'o<luction of aluminum bronze and 
brass can be furuished, as the Cowles Oompany declines to m~ke pub-
He tlle amount it manufactured for the year 1 ~S. 
In 1888 the price of the Oowles aluminum bronze and ferro-aluminum, 
was as follows : · 
• 
Prioes of aluminttm b1·onze rnanujactn1·ed by the Cowles Electric Smelting a11d Aluminum 
Company during 18&l. 
BRONZE. FERltO-ALUMl"NU.M. 
--~---~ 
Aluminum. : Per ponml. l I Aluminu:. i Per pmmd. i 
-. 
--I I 
Per cent. Cents. I I 
I 
I :!& 25 Per cent. Cents. 5 33 I 5 16i'IJ to :!6i'o-
_I 76 39 10 31 ·{~, to 5llu ]0 46 I 
The uses of the aluminum bronze and brass and of ferro-aluminum 
are well known, and are noticed in the advertisements of tl;u>se alloys 
and the numerous articles made from them in the trade journals. 'fhe 
Cowles process has been frequently described, and is now as well known 
as any teclmical process of similar merit and importance. It was the 
pioneer of this class of processes in the United States, and has created 
and established an industry. Close upon its heels comes the Heronlt 
process,, which sboul~ receive notice here, as it was patented in this 
country since the preparation of the last report, although, as at present 
advised, it has not. yet been put into practical operation. 
The process consists in reducing alumina in the presence of molten 
copper (or iron) by the current of a dynamo in a carbon crucible with· 
.out the aid of external heat. Silica lllay be reduced in the same way. 
Tbe operation is carried on in a carbon crucible containing the metal to 
be alloyed, which, when melted by the current, forms the negative pole, 
while a block of car born forms the positive pole. Emphasis is laid upon 
the slow combustion of the carbon ofthe·positive pole, which is attacked 
by the oxygen of the alumina as the latter is reduced, the heat thus 
generated contributing to the economy of the process. 
An idea of the scale on which the process was carried on at N en· 
hansen, Switzerland, may be obtained from the following description-of 
the large crucibles used there in 1888. The apparatus consisted of a 
-wrought-iron box 6 feet square and 4 feet 6 inches dee;). Within this 
'Was fitted the carbon crucible proper, with a packing of charcoal dust 
and molasses between, which becomes hardened by the heat conduct-ed 
the crucible. The carbon crucible was formed of slab-like blocks 
carbon laid together like bricks, so that the interior of the crucible 
rectangular. The bottom was extended out through the side of 
iron box so as to aftord electrical conduction for the return current 
the dynamo. Tbe positive pole or "anode" was made of carbon 
like those forming the crucible, placed so as to break joints antl 
together, forming a huge block about 8 feet long, 17 inches w:ide, 
9! inches thick. This ''anode" was raised and lowered through 
in the carbon cover of the crucible b;r c~ius! Tbe n1olten ~llo1 
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was tapped oft' thrQugb a hole in the carbon bottom and a chute was 
made in the cover at one side for feeding the crucible and allowing the 
gases of combustion to escape. Particles of alumina carried off' Il!echan· 
ically through this chute were caught in a removable chimney or flue 
suspended above it and then returned. The apparatus may vary in 
size and shape. The main conductors for the large Neuhauseu cruci-
bles were naked copper cables, and the dynamos, which were constructed 
specially for this work, were rated at 6,000 amperes, but sometimes 
worked up to 9,000 with a tension varying from 20 to 30 volts. The 
operation was begun by placing copper (preferably in small pieces) in 
the crucible. ~rhe carbon "anode" was then brought clos~ to the cop-
per which was· melted by the currf'.nt. As soon as the bath of melted 
copper was formed the alumina was introduced through the chute. 
The alumina floats on the copper and the" anode" was made to dip into 
the alumina without touching- the melted copper. As reduction takes 
pla<:e the aluminum alloys with the copper and the oxygen of the alum-
ina combines with the carbon. The product is tapped off from time to 
time through the tap hole in the bottom, and the raw materials are 
fed through the chute in the top of the crucible in small quantities at 
a time, alumina and copper alternately. (a) 
a Compiled from reports of Mr. Franklin L. Pope and Dr. W. T. Barnard, 
PLATINUM. 
Sources.-Sources of the supply of platinum remain practically the 
same to-day as they have been for the last twenty-five sears. The 
chief supply is from the Ural mountains in Russia. A great difficulty 
formerly experienced in regard to the transportation of the ore or plati-
num sand was due to the fact that it had to be haulecJ a distance of over 
200 miles; that difficulty is now removed by the railway that has been 
brought near the mountains. The other sources of supply are not con-
stant except that portion which is held by the French in La Rep(lblica 
de Colombia, South America, whence a small supply is regularly re-
ceived. 
Production.-The production of platinum in the United States was 
very slight during 1888, being limited to 500 ounces, valued at $2,000. 
This was the product from the occasional saving- of small placer mines 
in California. It consisted principally of platiniridium, and also con-
tained much iridosmine, some of which was separated for pen points, 
but the rest was melted in with the platinum. The Canadian product 
from the Similkameen division, British Columbia, is also still small. 
In 1886 it amounted to 1,400 ounces, valued at $5,600, and in 1887 to 
1,500 ounces, worth $6,000. The vroduct of Russian platinum for 1887 
is stated at 113,724 troy ounces. 
An interesting discovery of a compound of platinum was made at 
Sudbury, Ontario, Canada, by Mr. Sperry, chemist of the Canadian 
Copper Company. The material was found in a placer resultiug from 
the breaking up of the copper pyrites which comprises the copper and 
nickel ore of the Canadian Copper Company. Knowing this, Prof. F. 
W. Clarke has examined some of the rich specimens of copper pyrites 
containing nickel obtained from the body of this ore, and in it lws 
identified this same platinum compound, thus tracing platinum to its oc-
currence in place. The compound proves to be arsenide of platinum, 
PtAs2, and is t.be first mineral yet found containing platinum as au im-
portant constituent, other than the natural alloys with various metals 
of the platiuum group. A considerable quantity of the mineral. wuicb. 
takes the form. of a heavy, brilliant sand composed of rniuute well-de-
fined cry staiR, has been thoroughly investigated by Professor Wells, 
who names it "sperry lite," after the discoverer, and the cry~tals have 
also ueen measured and very completely examined uy Professor Pen-
field. The sand is generally found to contain fragments of chalcopyrite, 
p~Trhotit(', aud silicateR, which may be removed by treatment, first with 
16& 
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~HJna regia to remove sulphides, and afterward with hydrofluoric acid 
to n•mo,·e silicates. After this treatment the sperry1ite saml is seen t6 
ha,·e increased remarkably in briJliancy, eYery grain showing extremely 
brilliant erystal faces. It has a tin white color, resembling that of 
metallic platinum itself. It is heayy, possessing at 20 degrees a specific 
gravity of 10.6. Although this is an interesting occurrence, no effort-
has been made to obtain platinum from this source. 
Price.-The price of this metal has advanced at a rapid rate. In 1883 
it was as low as $5.49 an ounce, but in July, 1889, had risen to $8. At 
the close of 1889 a large electrical firm in this country paid $20,000 for 
2,000 ounces of platinum, probably in the form of wire, and during the 
.first quarter of 1890 it is quoted at 2,000 francs per kilogram; this with 
the Russian export duty, freight, insurance, and custom-house charges 
added, makes the price in the United States about $14 an ounce. The 
effect of this price will undoubtedly be to stimulate the production of 
platinum in connection with placer gold mining in California and Can-
ada. The belief has heretofore obtained that the increased use of elec-
trical a'Ppliances which require platinum wire increased the demand for 
platinum and consequently the price. It is claimed by those who manu-
facture platinum vessels t,hat this factor has been overweighted. The 
great demand for platinum vessels in new technical and scientific insti-
tutions in India, Australia, New Zealand, the U~ited States, and even 
in China and Japan, probably influenced the rise in the price of plati-
num. The firm of Johnson, :Matthey & Co., the leading dealers in plati-
num in the world, bas recently had an order from China which, it is said, 
would alone take more platinum than an electric-lighting plant in a city 
of 100,000 inhabitants would use. Another factor, which bears some-
what directly upon this point, which has been overlooked in determining 
the price of platinum, is in the improved condition of Russian finances. 
The ruble has now increased to its standard value, and the contracts 
for platinum heretofore made at a certain number of rubles per ounce 
still hold, and, as the value of the unit pas increased to the standard, the 
cost to the consumer bas correspondingly increased. Another element 
in addition to this is that there has been a large draft upon the em-
ployes in the Ural mines for the building of the trans-Siberian railway 
l>y the Russian government, that has to a certain extent depleted the 
mines of their laborers, and this course has made it difficult to keep up 
the usual output. 
Again, it is maintained by some that the price of platinum which bas 
been quoted in the commercial world has been too low; that platinum 
has been regarded as a tailing or refuse from the gold minef, and there-
fore' the cost of production bas not been charged against it; that ifplat-
inum had been mined and worked out in the same way that gold ~md 
silyer have and the cost of producing and refining it charged to the plat-
inum, it would to-day cost as much as gold. In fact, :Messrs. Johnson, 
Matthey & Co, say it will not be surprising if the price of the platinum 
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does equal that of gold in the course of a year. rhe real feature in the 
f!Uick rise in price is undoubtedly the pnrcbm;e by the leadiug dealer in 
London of the supply of setal>• The domestic market is absolutely bare 
of this material. aud hence its entire dependence npon the London price. 
UlPOR'fS. 
Platinum imp01·ted and entered jor consumption i1t the United States, 1867 to 1888 inclusit•e. 
'calendar years eDiling December 31 from Manufact-
181:i6 to 1888; preYious years entl.J une 30. ured. 
Unmanufactured. 
Qn~mtity. Value. 
Powtdli. 
Vases or 
Jetm·ts, 
etc. 
1867 
·----- --- · ·· ·----- ·-- ·• · · · · · · ·-- · • • .. · · · $~9506 1·. ·. _-_ ·_ .--.. · .·.·.·.·1· ·$·9· ~.- :,o·8-- 1 .. $·2·o·,·2·7·4· 1868........................................ .. v" 
1869........................................ 18! ............ 1 80,014 22,004 
1870........................................ 6-18 ............ 99,984 16,294 
1871.-- ... - ..• - .. -.-- .. - .... - ... --- .. --- .. -. 48 , . --.- ...... - 108, 244 22, 470 
1872........................................ 310 ........... 91,472 21,816 
1873 ....................................... - 43 .. .. - .. - . . . . 90, 771 9 
1874........................................ 143 1 ............ , 123,293 59,698 
1875........................................ 173 , ............ 141.188 18,082 
1R76........................................ 6 ............ 141,207 7,421 
1877...... ...... ...... .......... ...... ...... 11 .... . .... .. . 81,925 lEI, 611 
1878. .. .. . . .. .. . .. .. .. .. .. .. .. .. .. • . .. .. .. .. 2-H .. .. . . . . . .. . 1:.!0, 121 50, 133 
1879........................................ 7:l i' ............ 166,178 34,209 
1880.......................... .............. 96! ---- ........ 217,144 41,827 
1881........................................ 290 --------· 273,343 21,292 
1882........................................ 1,731 11.125.60 285,731 48,452 
1883 ........ :................. .............. 4 :;,104. 15 298,799 92,967 
1!!84.......................... .............. ..... .... . .. 2, 846.00 289,898 ~3,112 
1~86 .......................... ----- ... .. .. .... ........ :l, 422.00 :173, 941 71,864 
1887 .................................................... 1 4,732.00 fi09,414 68,051 
lll85 ........................................ 1 3 2, 612. :l4 1 285,239 17,473 
1888 .... -.... -- .... -- ........ --- ............ -.. .. . .. .. .. 5, 226. 00 I 558, 920 I 58, 355 
Val1te of platinum e:rpu1'18. 
I Calendar years ending December :n fro~886 to Unmann· l Manu fact- Old I 
I 1888; prevwus years end June 30. t"actureu. ured. platinum~ 
1m:\ __ \·\m:)-\'\~j \.-m%~::_ ~ :~: ~- \)~m~ ~ _ t5o.:50:I :_jn~ I:::::-f~i 
18R6 . . .. .. .. .. .. .. • • .. .. .. .. .. .. .. .. . . . .. . .. .. .. .. .. . .. . . . . .. . .. 4, 048 2, 000 
i~~~ :::::::::: :::: :::::::::::: :::::::::: ::::::::::::I:::::: ::::::I .... -. ~-- ~~~. . ... -~ ~ '. ~~~ I 
- -------
Il'idium irnpo1'ted and entered for consumption in the [:nited States, 1873. to 1888, inclusive. 
Fiscal years ending June 30-
1873 ............................ . 
1874 ........................... .. 
1875 ........................... .. 
\iii .m\H\H\~j:U:Lj: 
Value. 
Calendar years enrling Decem- 1 
her :n from 18R6 to 1888; pre· Value. 
Yious years end J uue ao. 
$!29 1881 ............................ . 
27 5 
11
1882 __ .... _ .. __ ............ __ ..... 
1 
500 1883. ---------~------ .. ·····--··· 
180 1884- ........... -. -- ............. . 
311 1885 ............................. , 
~:~25 :, ~i~~ ~: ~::::::::::::::: ~: ~:::::::: 
a Xono reported. 
o , I 
$1,730 
7, 307 
495 
(a) 
5, 852 
(a) I 
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COAL. 
BY CHARLEs A. Asnnnmnm. 
INTRODUCTIO~. 
The coal statistics of tl1e United States for the year 1888 have been 
collected from val'ions sources. For States where the mine inspectors 
or other State officials collect the J1roduction of the coal mines under 
the authority of State law, tile statistics have been compiled in each 
case from their reports, when sufficiently prompt and reliaule. Inmost 
cases these have been submitted to tlte Survey in manuscript in ad-
vance of publication by the State. Where such returns have been used 
credit has been given in the body of thi.s report. In States and Terri-
tories where there are no mine inspectors, or where the Jaw does not 
charge them or other officials with the collection of the coal statistics, 
the reports .have been compiled from statistics and general information 
obtained by detailed returns made directly to the Survey, either at 
Pittsburgh, Pennsylvania, or Denver, Colorado, by individual coal oper-
ators, railroad agents, boards of trade, and special correspondents famil-
iar with coal developments in their individual localities. The returns 
for Colorado, New Mexico, Wyoming, l\{ontana, and Dakota were made 
to Denver, and the reports for this State and the Territories mentioned 
have been compiled by l\Ir. F. F. Chisolm, special agent of the Survey. 
In the compilation of the statistic~ of all other coal districts, which were 
reported to Pittsuurgh, vahuL.ble assistance has been rendered by Mr. 
Baird Halberstadt, of the Geological SunTey of Pennsylvania. 
THE COAL FIELDS OF THE UNITED STATES. 
For convenience of description, tile coal areas of the United States 
have been grouped into the Anthracite division and the Bituminous 
division. 
The Anthracite division, in a commercial sense, may be said to in-
clude the anthracite distrjcts of Pennsylvania alone, although small 
amounts of anthracite are mined in Colorado and Arkansas. In the 
New England basin the original coal beds have been metamorphosed 
into graphite and graphitic coal, which have special uses (see Rhode 
Island report). although not classified by the coal trade as anthracite. 
The Bituminious division includes the following coal fields: (1) The 
Triassic field, embracing the coal beds of the Triassic or New Red Sand-
stone formation in the Richmond basin in Virginia, and in the coal 
hru~ins along· the Deep anu Dan rivers in North Carolina; (2) the Ap· 
pa.Lwbia.n field, wilieh extends, from the State of New York on the north 
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to the State of Alabama on the south, having a leug·th northeast and 
southwest of over 900 miles, and a width ranging from :30 to 180 miles; 
(3) the Northern fi.eld, which is confined exclusively to the central part 
of Michigan ; ( 4:) the Central field, embracing the coal areas in Indiana, 
lllinoi.s, and western Kentucky; (5) the Western field, iucluding the coal 
areas vest of the Mississippi river, south of the forty-third parallel of 
north latitude and east of the Rocky mountains; (6) the Rocky Mount-
ain field, containing the coal areas in the States and Territories lying 
along the :a.cky mountains; (7) the Pacific Coast field, embracing the 
coal districts of vVa.shington Territory, Oregon, and California. (See 
''Mineral R.esonrces," 1886, for detailed descriptions.) 
The following table contains the approximate areas of these coal 
fields, with the total product (exclusive of colliery consumption) of 
each during 1887 and 1888: 
Classification of the coal fields of the United States. 
Pro<hJCtion I Production 
.Area. in Ul87. in 1888. 
- -
A nlhracite. I Square miles. Short tons. Short tons. 
New England (Rhode Island and Massachusetts). . . . 500 6, 000 4, 000 
Ptmns.rlvania. .. . . . . . . . .. . . . . . . .• .. ....... .. . . . . . . . . . 4i0 39, 50{i, 25:> 43, 922, 897 
Colorado ..........•........................... _ ............. . ...... / 36, 000 44, 791 
---970 1---:;:-54R, 255 ~ 971, 688 
i======= 
Bituminous. (a) I 1 I Triassic: 
Virginia ............................... --·-...... 180 30,000 33,000 
App~~;~~:~olina ............ ----·· .............•.. ··-·:..:.· ....... ~-~~ ..... -- -~:·· -~~ ....... . 
Pennsylvania ......... - .. _ •......... _ ...... _..... 9, 000 30, 866, 602 33, 796, 727 
Ohio............................................ 10,000 10,301,708
1 
10,!l10,946 
:W~ii~~~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ :::::: :::: ~: ::: ~: ~ : ~ ~::::::: r~~ 3' ~~~: ~~~ i: ~~g: 6~3 
West Virginia................................... 1G, 000 4,8:!6, ll20 I 5, 498,800 
Kentucky........................................ 9, ouo 950,903 1, 19il, 000 
Tenness1:1e ................ _. _ ................. __ . 5, 100 1, 900, 000 1, 967, 2!J7 
Georgia ... _ ...............•..••...............•.. , 200 313, 715 j 1!'0, ooo 
Alabama .. __ •.......••..•. _ ....•.•.......••.. __ .. 8, 660 1, !J50, 000 2, 900, 000 
-------------
1 58, G:J5 55, 1!13, 034 tiO, !)66, :.!40 I 
~::~!~i~an ·············-·····-·-·················· _ =~o~---- -~~l,wC -~~~~: / 
lndiana ....• _ ...••• ·-- ___ ... _... .. . . . . . . . . . . . . . . . 6, 450 3, 217, 711 ?, 140, !li9 
Kentucky ....... ___ •.....•.. __ -..... . . . . . . . . . . . . . 4, 000 982, 21'2 l. 377, 000 
lllinois ... _ ...... _ ... __ • _.............. .. . . . . . . . . . 36, 800 10, 278, 890 14,655, 188 
47, 250 14, 478. 883 19,173,167 
Western: ========= 
i{;;;:~~ri:::::::: :::::::::::::::::::::::::::::::::I ~~: ~~~ ~: ~Z~: ~ig 1 ~; ~g~: ~~~ 
Nebraska ...•••.....•.....•..• ····-·-··-········ j 3,000 1,500 I 1,500 1 Kansas ...............•.•....••• ·-·-··............ 17,000 1, 596, ~79 1, 850,000 
Arkansas .......•...........• __ •................. !J, 043 150, 000 · 2i6, 87 I I 
lndian Territory····--··-·-··.................... ........ .. 685,911 , 761,986 
Texas .......... ~---·····-·······-·····--· .....•.. 
1 
4,500 ~~ 1::: ::~ 11,8::: ~:~ , 
Rockv Mountains, etc.: :---=--=== === 
Dakota .... _ ...............•.•......................... -....... 21, 470 34, 000 
i~1;;,;F~~-:-2_--~-~:U:~Y:-:l::l: ~ :-:_::::::::: i ::!~;!~ ::!~:!ill 
- 3, 646, 280 ~--4, 5t'3, 7191 
. 
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f'htfl.~u;cation of tllc coal fields of the United Sfctles -- Contituwc1. 
Arc<t. Pnlllud.ion l'ro!ltwlion iu 1887. iu 1888. 
-
Bituminmcs Continucd. J I 
Pacific Coast: Sljttarr miles. . Short tons. Short tons.
1 
\Va~;hington ........•.......•....•.............•.......... _.. . .. . 77:!., 612 1 1, 215,750 
Ort>gon ..................•......... - ........ _ ................... 1 31, 090 75,000 
California .............•.•••.•••........................ _....... 50, 000 95,000 
Total pmdnot •old - .••• -.. ... .. ... • • • . • .. . • • . • •• · • · ...... 1m.~~:::.- 1},;*~1 
Colliery consumption ........•••. _ ........ __ . . . . _.... . . • . . . . . 5, 900, ~u2 'I 6, 621, 667 · 
------1 
--_Total produ~, including colliery eon~;umption . 1 . ............. , 129, 975, 557 148, 659,402 j 
a Including lignite, brown eoal, :1nd scattering lots of anthracite. 
PRODUUT. 
The total product of all kinds of commercial coal in 1888 was 
142,037,735 short tons (increase over 1887, 18,022,480 short tons), valued 
at the mines at $204,222,790 (increase, $30,626,794). This may be 
divided into Pennsylvania anthracite, 43,922,897 short tons (increase, 
4,416,642 short tons), or 39,216,873 long tons, including 38,145,718 long 
tons shipped by the railroads and canals, and reported by their statis· 
tician, :Mr. John H. Jones; and 1,071,155 long tons sold to the local 
trade at the mines (increase, 3,943,431long tons), valued at $85,649,649 
(increase, $6,284,405); all other coals, including bituminous, brown coal, 
lignite, small lots of anthracite produced in Colorado and Arkansas, 
and 4,000 tons of graphitic coal mined in Rhode Island, amounting in 
the aggregate to 98,114,838 short tons (increase, 13,605,838 short tons), 
valued at $118,573,141 (increase, $24,342,389). 
The colliery consumption at the individual mines varies from nothing 
to 8 per cent. of the total output of the mines, being greatest at special 
Pennsylvania anthracite mines, and lowest at those bituminous mines 
where the coal bed lies nearly horizontal, and where no steam power or 
ventilating furnaces are used, The averages for the different States 
vary from 2 to 6J'0 per cent., the minimum average being in the Penn-
sylvania bitumi.nous and the maximum average being in the Pennsyl-
vania anthracite region. 
The total output of the mines, including colliery consumption, was: 
Pennsylvania anthracite, 41~624,611 long tons (increase over 1887, 
4,045,864 long tons), or 46,619,564 short tons (increase, 4,531,367 short-
tons); all other coals, 102,039,838 short tons (increase, 14,152,478 short 
tons), making the total output of all coals from mines in the United 
States, exclusive of slack coal thrown on the dumps, 148,659,402 short 
tons (increase, 18,683~845 short tons), valued as follows: Anthracite, 
$89,020,483 (increase, $4,468,302); bituminous, $122,498,141 (increase, 
$24,493,485); total value, $211,518,624 (increase, $28,961,787). The 
above figures show a notable increase in 1888 over 1887 in the aggre-
gate output and value of both anthracite and bituminous coal, although 
not so great ag oceurred 
the anthraeite-, or in the total tonnage of th bituminous cm!l. 
On .March 1, 1889, a brief preliminary report was published sho 
the total product of coal in each State and Territory with COJTe•IPOiiiU~;~t5 
ing spot values. The provisional results wete based upon 
and incomplete returns received from a number of the mining d.jt!ltr:i[CtEk'~f 
The complete returns, upon which the final report is bas~, 
creased the total tonnages and \Talues in a number of localities. 
preliminary report the total tonnage, including colliery ®il1tttlJn1PUQJ:f,t~ 
was estimated at 145,363,744 short tons, value(l at $208,129,806; 
final report these estimates have been increased, respectivelY., 
148,659,402 short tons and $211,518.624. 
The total product, exclusive of colliery consumption, in each 
and Territory, and corresponding spot values, are shown in the tOIJlOW~ 
ing table: 
• 
Product of coal in the United s;ates ia 1888 • 
Totalprodu 
Statos and Terri- tion, not i&- Value of States and Terri-
tories. eluding coal tories. colliery con- at mines. 
sumption. 
Short tom. 
Peni~fh::it! ..•... Utah ............. ~-· 43,922,897 $85,64.9,649 Georgia .•.....• , ..••. 
Bituminous ...... 33,796,727 32,106,891 California ........... 
llfineis .............. 14,655,188 J6,4)3,811 Texas ................ 
Ohio ............... ; . 10,910, 9t6 10,147,180 Michigan •••••.••••. 
West Virginia •.••••. 5,498, 800 6, 048,680 Oregon .............. 
Iowa ................ 4, 952,440 ~ 6, 438,172 Montana ..•.•....••.. 
Missouri ........•.... 3,909,967 ( )8, 650, 800 Dakota .•••.•••••.•.. 
:Maryland .•..•....... 3,479,470 3,293,070 Rho<le Island ••••... 
lndi&Da. ~ ............ 3,140,971 4,397, 870 Neltraska ........... 
Alabama ............ 2,900, 000 3,335, 000 Idaho ..•.....••••••. 
Kentucky ........... 2,570, 000 3, 08-J, 000 
Colorado .••..•••..•. 2, 185,477 4,808, 049 Total .......... 
T~tnnessee ••••...... 1,967, 21J7 :&, 164,026 Colliery consumption. 
Kan88.8 .............. 1, 850,000 2,775, 000 Pennsyh·ania an-
Wyo~ing ••••••••••.. 1,481,540 4,444,620 thracite ............ 
Washmgton •••...•.. 1,215, 750 3,64.7,250 Bituminous tn all 
Virginia ..•...••.••.. 1,073, 000 1,073,000 States ami Teni· 
Indian Tenitory .•• 761,986 1,43~072 tories .............. 
New Mexico ••••.•... 626,665 1, 879,995 
Arkansas ............ 276,871 415,306 Grand total. ... 
Kochtitzky, ('Om missioner of labor statistics of Missomi, estimates that the 
mines was $2 . .)!1, but from the best statistics secured the writet" does not think 
~~ . 
IMPORTS AND EXPORTS. 
The following tables, compiled from official returns of the Bnreap 
t~Btatisti•~s of the Treasury Department,' show the imports and 
ooal for the p~t twenty years. The values given are muQh 
the "spot" rates which have been used in computing the 
value of the coal produced in each State and Territor~. 
tariff from 1824 to 1843 was 6t cents per bushel, or 1.68 per 
from 1843 to 1846,$1.75 per ton; 1846,30 per ent. ad vlia.m;e1IQ:,i11<~ 
1861, 24: per cent. ad valorem; 1862 tQ 1864,'$1 pe:r ton; 
per toi;t; 1866 to 1872,$1.25 per ton; since Augl;lst, 1872,75 
During the period from June, 1854, to )larch, 186'1, the 
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procity treaty was in foree, and coal from tl1e Bl'itish possessions in 
North America was admitted into the United t5tatt•s duty free. 
The exports consist both of anthracite and bituminous coal, the 
amount of anthracite being the greater. They are made principally 
by rail over the international bridges and by lake and sea to the Can-
adian provinces. Exports are also made by_ sea to the West Indies, to 
Central and South America, and elsewhere. 
The imports are principally from Australia all(l British Columbia to 
San Francisco, from Great Britain to the Atlantic and Pacific coasts, 
and from Nova Scotia to Atlantic coast points. 
Coal impol'ted and entel'ed j01· consumption in the United States, 1867 to 1888, inclusive. 
-,-------
Calendar years ending December 31 I Anthraeit.e. Bituminous and shale. 
from 1886 to 1888 ; previous years end 
1
_ -
June 30. Quantity. Value. Quantity. Value. 
----------- --
Long tons. Lon,g tons. 
1867...... . • • • • • . • • . • • • . • • . • . . . . . • • . . . • . . . . • . . . . . . . . .. . . .. . • . . . . 509, 802 
1868 ............................................................ 1 394,021 
~~~~::::: : :: ::: : :: :: : : : : : : : : : : : : : : :: : : : :I : : :: : : : : : : :: : ::: : : :: : : ::I !~ ~: ~~~ I 
1871.. .. .... ...... .... .. .... .. ...... .... 973 $4,177 430,508 
1872 ... - ....................... -........ 390 1, 322 485, 063 
1873...... ...... ...... ...... ............ 2, 221 10,764 460,028 
1874.......... ............ .............. 471 3, 224 I 492,063 
1875.......................... .......... 138 963 436,714 
1R76 .................................... 1,428 8,560 400,632 
1877 ... ... ...... ....... .... • .. .... . .. . . . 630 2, 220 495,816 
1878 .................................... 1 HiS 518 572,846 
1879.......... .. .. .. .. .. • .. . .. .. .. • .. . .. 488 721 486, 501 
1880.............. ...... ................ 8 40 471,818 
~~~~ : : :: : : : :: : : : : : : : : : : : : : : ~ : :: : :: : : ::: ~ 1, 2g~ 2, ~~~ ~~~: ~~1 1 
1883.................................... 507 1,172 645, !)~4 
1884....... ..... ...... ............ .... .. 1, 448 4, 404 748,995 
1
1885...... .... .. .. .. .. .. .. .. .. .. .. .... .. 4, 976 15, 848 768, 477 
188!!.... .... . .. .. .... .... . ... ........... 2, O:l9 4, 920 811,657 
1887............ .... . • .... . . .. .. .. .... •. 14, 181 42,983 819, 242 
I 1888...... .. . . . . ...... ....... .... .. .. ... 24, 09:l 68,710 1, 085,647 
$1,412,597 
1, 250, 51B 
1, 22~. 119 
1, 103, !l65 
1, 121, 914 
1, 279,686 
1, 548,208 
1, 937,274 
1, 791, 6nt 
J, 592, 846 
1, 782. 9H 
1, 929, 660 
1, 716, 20!) 
1, 588, :!12 
1, 988,199 
2, 141, 3i3 
2, 013, 555 
2, 494, :.!28 
2, 548,432 
2, 501,153 
2, 609, 311 
3, 728,060 
Coal of domestic pl'oduclion exp01·ted j1·om the United States, 1867 to 11:l88, inclusive 
Anthracite. Bituminous anll shale. I Calendar year~ ending December 31 , 
from 1886to188i:l; lll't"viou::~ years end ---·--
,Tune ao. I Quantity. I Value. Quantity. Value. 
-- -- ----,--- ----
Lon,q tons. Long tons. I 
1867.................................... 192, 912 $1, 333, 457 : 92, 189 $:112, 742 
l86tl.. ............ .... .. . .. . .. . .. .. .. . .. 192,291 1, 082, 745 1 86,367 433,475 
1869.................................... 28::1, 783 1, 553, 115 , .. . .. . . . . . ............ . 
1l:l70 .................................... , 121, 098 ~03, 135 106, 820 503, 223 
1871...... ...... .... .. ...... ...... ...... 11$4, 5il 805,169 133,380 5ti4, 067 
1872....... ...... ... .... .. .... ...... .... !:159, 567 1, 375,342 141,311 586,264 
1873.. ... .... ........ ... .......... ...... 342, 180 1, 827,822 242,453 1, OF6, 253 
1874........ .... ...... .... . .. .. . .. . . . . . . 401, 912 2, 2B6, 084 361,400 1, ii87, 666 
1875.... .... .................. .......... 316,157 1, 791,6:26 203, 1tl9 828,943 
1876...... ...... .... .. ....... ..... ...... 337,934 1, 869,434 230,144 850,711 
1877..... ... ......... .... . . . ......... ... 418,791 1, 891,351 321,665 1, 024,711 
!fiL::;:~~::~::~~~:~:~~~:~~:~~::~:J l!~Hi !:L~:~f m:m '·gg~ 
1882.... ...... .. . .. ... ... . .. . . . . .. .. . . .. 55::1, 742 2, 589, 887 314,320 1, 102, 8!l8 
1883............ ........................ 557, 813 2, 648, 033 463,051 1, 593,214 
1884... .... .. ......... .................. fl49, 040 3, 053,550 646,265 1, 977,959 
1885. ........... ...... ... ......... ...... 588, 4fi1 2, 5E·6, 421 683,481 1, 989,541 
1886.................................... 667,076 ! 2,'il8, 143 5H,768 1,440,631 
I 
1887...................... . 8:!5, 486 3, 469, 166 706, 31i4 2, 001, 966 
1888 ...................... :.::::::::: ~: ~ 969~ 542 4, 325, 126 860, 462 2, 529, 472 
COAL. 173 
COAL TRADE REVIEW. 
hwluding the coal which is sold to the local trade around the mines 
and that used fur mining, the increase in the total product of coal of 
all kinds <ltuing 1888 was 18,683,845 short tons, and the increased valnA 
was $28,9o1,787, as against 17,332,154 short tons and $27,956,661 spot 
value for the previous year. 
Tbe growth of the bitnmiuous coal trade of the Unite<l States during 
1888 was not generally so notable as during the previous year, either in 
the increased tonnage or the iucreased value, although the growth in 
special localities during the year was greater than bas ever before been 
realize<l. During 1888 there were 13,605,838 short tons more coal 
shipped from the mines to market than during the previous year, as 
against 13,523,266 tons increase h1 1887 over 1886; although the ton-
nage increase in 1B87 and 1888 was practically the same, ;yet the per-
centage increase in 1887 was greater than in 1888. 
The increase in the spot value of shipments during 1888 was 
$24,342,389, while in. the previous year the increase in spot Yalue was 
only $18,676,123. 
The most notable increase anywhere in the United States took place 
in Pennsylvania, and especially was this the case in Allegheny county 
and in the bituminous region, and also in the anthracite region, where 
the increase in tonnage during the year over 1887 was 4,416~642 short 
tons, or 3,943,431 long tons, the total product of the anthracite region 
being sold at an increase of $6,284,405 oYer the value of the total sales 
for 18~7. This increase in the anthracite region of Pennsylvania is all 
the more notable when it is remembered that one of the most disastrous 
strikes which bas ever taken place in any of the mining districts of 
America occurred in the anthracite region during the early months of 
the year. 
With the exception of the States of Georgia, Indiana, and Rhode 
Island, more coal was produced in each State and Territory <luring 1888 
than during the previous year, and the value of the product was greater 
during the latter year in every district (a) except in Georgia and Ten. 
nessee. 
The spot value of anthracite coal per tonat the mouth of tbe mines 
during 1888 is estimated to be 6 cents lower than <luring the prey·ious 
year, while in the bituminous regions of Pennsylvania there was an 
increase of 5 cents in the value per ton. Iu most of the other districts 
the spot value of the coal duriug 1888 ranged from 3 to 11 cents per ton 
higher than during 1887. Special and more extended reference to 
prices is made under tl1e reports for tl1e ~evPral StateR on the condition 
of the local trade, 'l'hc comnmwrR of coal are beC'oming more di~crimi· 
uating a~ to the cha.n~etrr of the coal whicl1 t )H·y pnrclml'w, {tllll tltt:\ 
marh~t value~ are c~wh yeat· more directly in!iucucetl uy the ahsolni ~ 
({ .: o tHlCOil~ltl is ya1-ml 1t Tfi Pf ft~Qd{~ ! Blft~l<l ~B4 ldfl~0 1 
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amount of heat which may be made available from a unit of coal than 
by any other reputation which the coal may have obtained from im-
agined favorable peculiarities. The ad vantages of anthracite coal for 
domestic consumption are becoming every year more apparent, and the 
areas over which the . Pennsylvania and Colorado anthracite coal is 
distributed are rapidly extending, while consumption in old areas is 
increasing from the natural growth in population. In no way is this 
fact better reflected than in the course of the capital stocks of the an-
thracite producing companies among conservative capitalists. The 
.Engineering and 1lBning ,J"ournal in speaking of the anthracite stocks at 
the opening of 1889, said: 
"On Wall street the term 'coal stocks' is usua1ly applied to the lead-
ing anthracite stocks. During 1888 this group has been very pronti-
nent in the speculative arena, and holders of these stocks have more 
cause for congratulation than the holders of any other group of stock 
represented at the New York Stock Exchange. During 1887 the tend-
ency of the prices of these stocks was downward, while in 1888 the tend-
ency . was upward, and in some cases higher prices were attained than 
have been recorded for years past. The improvement in the prices of 
these stocks was not evenly divided; Reading, Lehigh Valley, and Le-
high Coal and Navigation were adversely affected by a long strike at 
their mines, while the other stocks were favorably afi:'ected by the same 
cause. Owing to this strike, Delaware, Lackawanna and Western, 
Delaware and Hudson, New York, Susquehanna and Western, and 
Pennsylvania Coal Company were able to increase their business greatly, 
and to seeure a much higher average of prices for their coal than they 
have been able to do for years past. This result might not have been 
attained had it not been for the extraordinary growth of the demand 
for anthracite coal. .As the manufacturing industries of the country 
have not been. over active this year, it is . clear that the demand has 
been for household use, and is only proportionate to the enormoi1s 
growth of the country and the steady cheapening of the cost of trans-
portation, especially upon the western and southern railroads. Whether 
as good results will be secured in 1889 is an open question. Without 
strikes the competition will be greater, and it is quite probable that 
the openness of this winter will so greatly reduce the consumption of 
coal as to leave the markets crowded until next summer, reducing both 
the demau.d for and the prices of coal. However, this will have but a 
temporary influence, and it should not disturb the investor, for it is' clear 
that the demand for anthracite coal is rapidly approaching the point 
where the companies will find difficulty iu supplying it and at the same 
time keep within the lineR of wisdom and economy. 'Vhen. this point 
is reached the natural tendency of the leading- anthracite coal stocks 
will be to disappear from the field of active speculation and find their 
way to the strong boxes of investors. Of conrse tlw speculative man-
agers will delay that day as much as possible," 
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The production of authracite coal is controlled by au arrangement 
entered into between the large producing a.ud transportation companies, 
by which it is sought to protect the interests of the producers and 
shippers, mutually to restrict the product of the mines to the demands 
of the market, and at the same time to obtain a fair and reasonable 
price for the product, which insures fair wages to the mining labor and 
a fair profit to operators and shippers. The details of the anthracite 
coal trade of Pennsylvania are referred to under the report of the Penn-
sylvania coal statistics. 
The product of the seven prominent bituminous mining districts 
which send coal to the Atlantic sea-board is controlled by the Sea-
Board Association. The allotment of the percentage of product of 
each district was agreed upon for 1889 in the early part of March. The 
output of the year, it is estimated, amounted to 5,500,000 tons. 
The governing hoard is composed of nine members appointed by the 
operators in the different districts. The Clearfield and Cumberland 
districts each appoint two members and the other districts one each. 
Mr. Galloway C. Morris, of Philadelphia, has been elected chief officer 
or commissioner. 
While there was this formal agreement between the eastern shippers 
of bituminous coal as to the selling prices, yet during the latter part of 
1888 there was a lively canvass going on throughout the eastern sea-
board States for bituminous coal contracts, and it is reported that a large 
number of new contracts were secured by Clearfield, Cumberlaml, and 
West Virginia operators, but it seems more than probable that none of 
them were placed without some concession in price from pool figures of 
1888. The difficulties in the way of maintaining prices in the coal trade 
throughout the year are many. A correspondent who has been largely 
interested in the coal market for twenty-five years, in referring to some 
of these difficulties at the opening of the year, says: "Last year at the 
close of navigation in December, and continuing through the winter, 
I could have bought at lower prices than in ApriL The opening prices 
were such that the companies found it difficult to advance; had it not 
been for the recollection of the scarcity and high prices during the 
strike and blizzard of the season of 1887 and 1888 that had jus~ closed, 
prices would no doubt not have held through the summer of 1888. The 
season just closing will leave the dealers and consumers with a different 
experience." 
The situation of the coal trade in the Mississippi valley and gener-
ally throughout the West is more complex than on the Atlantic 
sea-board. Special reference is made in the report on the bituminous 
region of Pennsylvania to the output of the Pittsburgh mines as in-
fluencing the western coal trade. West of Pennsylvania the most im-
portant coal-mining districts influencing the coal trade are in Illinois .. 
Ip.l887 the Indiana, Pennsylvania, Ohio, and West Virginia bituminoqs 
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coals made large inroads into the soft-coal trade of Chicago and the 
Northwest, which the Illinoi~ operators regard as belonging to them. 
During 1888 the Illinois operators determined to regain their position 
b;y means of extremely low prices to the trade and a reduction in wages, 
and this was in a large measure accomplished, the result being that the 
production of the Illinois mines during 1888 increased at a greater rate 
than the production of the Ohio mines, whicb enters the same territory 
and occasioned a falling oft' in the product of the mines of Indiana. 
The effect of the action of the Illinois operators upon the production of 
the Pennsylvania and West Virginia mines was not noticeable. The 
condition of the coal trade of the Northwest during tlle past year is 
fully exhibitecl by the reports of the Cllicago Board of Trade and Coal 
Excbang·e, printed elsewhere. 
The distribution of coal from Duluth harbor, Superior and Saint Louis 
bays in the N ortbwest is rapidly increasing. The editor of tlle Pioneer 
Press, in referring to the growth of Dulntll's coal trade, says: 
"More coal is now unloaded in Duluth harbor, Superior and Saint 
Louis bays than in any other port, if not in any otller two ports, on the 
chain of great lakes. The great development of Dqluth's coal trade 
is due to the great growth of the Northwest and the requirements of 
its people, railroads, and manufactures, and also to the increase of 
transportation facilities to the interior and the ath·antage of cheaper 
coal rates by Jake than Lake Michigan ports enjoy. The first reason 
would not account for the large increase of this year'~ trade, which bas 
been much greater than the growth of tlle North we:st countr.v tributary 
to the head of the lake. This fact sbowR that Duluth is now supply-
ing coal to considerable territory formerl,y dependent wholly on Chi-
cago and Mil waukee or the Iowa coal fields. Her present territory for 
coal sales includes all of Minnesota and nearly all of Dakota, Montana 
as far as Livingston, and parts of Wi~consin Iowa, and Nebraska. 
If there were fair rail rates for coal from Duluth to interior points, as 
compared with other ports, there is no question but that lter coal busi-
ness would be largely increased over its present size and at a much more 
rapid rate, until all the coal required in the Nort}1west west of central 
Wisconsin would come from the head of Lake Superior. As it is now 
the coal rates from Duluth to Fargo and other common points are as 
high a:s the rates from l\'lihraukee or Chicago. In other words, it costs 
as much to ship a car load from Duluth docks (285 miles) as from Chi-
cago docks (700 miles). At times the cost of freight from Duluth is 
more than from Chicago. This is a discrimination which is too unfair 
to last. Though rail rates on coal are higher from Duluth than Lake 
Michigan ports, it is the reverse so far as lake freights are concernecl. 
The past season's coal freights from Lake Erie points to Dulnth ran~·~d 
from 50 to 85 cent.s, with the average less than 70 eeuts, or from ~;) to 
40 cents lesS'! than t4e r~t 13 ftt the flame tiQl~ to OhiGago, Milwa.ukee, 
~JHl .., r ~tm B(l,Y t'' · 
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In reference to the coal trade of the Southern States and the area 
between the Rocky mountains and the Mississippi valley little can be 
said other than that the consumption of coal is rapidly increasing, de-
pendeift upon the industrial development of the districts. More favor-
able prices are generally secured, due to the increased competition and 
increased shipping facilities. '-, 
Along the Pacific slope for the past two years the price of house coal 
has ruled high, the highest price being reached in 1888, when at a number 
of points Wellington coal sold at $16 per ton to the trade. This high 
price of a favorite coal caused consi1mers to take other and less expen-
sive kinds; naturally the increased consumption of other coals caused 
the prices to be advanced. The high prices invited the importation by 
rail of house coal from Rocky mountain mines to San Francisco and to 
interior central cities, and of coals fr9m New Mexico into the southern 
part of California. In addition it stimulated the output of older mines 
along the coast and the opening up of several new collieries. Although 
the product of the new California mines played no important role in the 
general coal trade of the Pacific slope, still California produced 95,000 
tons of coal during 1888, against 50,000 tons during the previous year. 
On December 1, 1888, the price of Wellington coal was ~nexpectedly 
dropped to $12 a ton, compelling a corresponding reduction in prices 
by other companies mining coal on the coast, which was followed by a 
further drop in price in this month by the latter companies. This last 
decline shut oft' the importations of Rocky Mountain coals, owing to the 
latter costing $10 a ton delivered. The mild character of the winter 
and the use of more gas and oil stoves have had quite a decided effect 
on the consumption of house coal, which is much less compared with 
the same time in 1887, and this, too, in the face of a larger population. 
The consumption of steam coal on the Pacific slope has increased to 
large proportions, and to this, no doubt, is due the ease with which coal 
values were maintained in 1887 and 1888. 1'he increase in the number 
of steam vessels, locomotives, ancl manufactories has been fully 50 per 
cent. during the past two years, creating a corresponding consumption 
of steam coals. Another important reason why, during 1888, the price 
of steam coals has been the more easily maintained was a three months' 
strike of miners in the Australian collieries. 
The condition of the coal market can be appreciated by a statement 
of the ruling prices received for coal at the opening of 1889 at the prin-
cipal coal markets of the United States and the general movement of 
coal between the prominent coal-producing (listricts and these principal 
markets. The following market reports have been compiled for this 
report from facts contributed by Mr. H. A. Bischoff, editor of the Black 
Diarnond, from the reports of boards of trade iu the prominent com-
mercial centers, and from a limited numher of facts taken from the 
market l'eports of tlle Goal Trade Journal: 
3677 MIN--12 
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Boston, Massachusetts.-Boston proper and the surrounding cities of 
Brookline, Cambridge, Somerville, and Malden are estimated to have 
600,000 inhabitants; these people probably use 900,000 tons of coal in 
the year besides the factory consumption. The receipts of coal at the 
port of Boston have been as follows; the amount given includes coal 
not only for local use, but for the supply of points upon various lines of 
rail way entering Boston: 
Coal receipts at Boston. 
____ Y_e_a_rs_. ----t--L-on_g tono. l Yoa". 
1883 . . . . • • • • • • • • . • • • • • • • • • • • • • . 2, 273, 068 1886 ••••••.••••••.•••.•.•••.••. 
1884 . • • • • • . • • • . • • • . • • • • • • • • • • • • 2, 225, 740 1887 - . •••••.•••••.•••.•.•• - .•• . 
1885 - .••••••••••.•••••.•••.••• - 2, 221, 220 1888 .•••.•••••••.••.•••••••••• -
Long tons. 
2, 500,000 
2, 400,000 
2, 500,000 
The several qualities are not divided, and it is impossible to state the 
receipts with any accuracy. It may be said, however, that in 1888 the 
hard coal was 1,100,000 tons and the soft (Clearfield, Cumberland, Po-
cahontas, etc.) 1,400,000 tons. The returns collected by the Chamber 
of Commerce show 2,040,684 tons of anthracite and 985,742 tons of bitu-
minous; but this is probably only based on the vessel clearance papers 
as dating from a port where it was supposed hard coal was loaded, 
when it really may have been soft coal. The tonnage is probably far too 
great, for one well informed local authority estimates 1, 750,000 tons as 
the amount received in Boston last year. 
The market was fairly steady; prices were based on $4.25 for stove at 
New York in the summer months, with freight at 80 to 85 cents from 
New York and 95 cents to $1.0.3 from Philadelphia. Bituminous was 
steady at $2.50 to $2.60 free on board, with freights $1 to $1.10 per ton. 
Retail prices were: Furnace, $5.75; egg, $6; range, $6.25; nut, $6.25; 
Franklin, $7 .50, all sizes; Lehigh furnace, $6; Lehigh egg, $6.25; 
wharf prices 50 cents less than the foregoing; bituminous, $4.25 on the 
wharf. At the close of the year stove coal could be purchased from 
$4.60 to $4.35 ; egg from $4.30 to $3.90, and broken from $3.95 to $3.65 
at New York, with freights $1.05 to $1.25; Philadelphia, $1.55 to$l.65. 
Soft coal was steady at $2.60, with freights $1.70 from Baltimore and 
$1.60 from Hampton Roads. 
New York.-The following market quotations for anthracite ruled 
at New York City at the beginning of 1889: Soft coal pool prices were: 
North River points south of Fifty-seventh street and East River points 
below Hell Gate, $3.25 per ton free on board; alougside, $3.50 per ton. 
~. 
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Prices of anthracite coal in New Ym·k City at the beginning of 1889. 
Lump. Broken . Egg. Stove. Chestnut. 
1--- -------------1----1-------- ---- --~-
The Lehigh and Wilkes Barr" Company : 
Honey-Brook Lehigh................... . $5.00 
Wilkes Barre ......... ._ ......................... . 
Phil~:t'e4,h~!h ar:.3 ji~a:di~g. ·c~~i . ·a:~d- ~~~~ . ......... . 
Company prices at Elizabeth port : 
Hard white ash .. .. .. .. .. .. . .. . .. .. .. .. • 4. 50 
Free-burning white ash .......................... . 
Lyken's Valley ...................... . . .. ......... . 
Lehigh (free on board at the loading 
ports) .. .. . .. .. .. .. .. .. . .. .. .. . • .. .. .. . 4. 10 
Free-burning coal (free on board) .. . . ............ . 
$-1.50 
3. 95 
4.15 
4.15 
3. 95 
5. 00 
4. 10 
3.95 
Retail exchange p1·ices. 
$4.50 
4. 30 
4.40 
4. 40 
4.30 I 5. 50 
4.10 
4.30 I 
$4.65 
4.65 
4.90 
4.65 
4. 65 
5. 50 
4. 40 
,,65 
$4.65 
4.65 
4. 80 
4. 55 
4. 55 
5. 25 
,,30 
4.65 
Per 
short ton. 
White ash stove and nut, delivered . ..... . . . . • . • . . . . . • . . . . . . • . • • . . . . • . . . . . . . . . • . . . . . . . $5. 75 
White ash egg and furnace. delivered . . .. . . . .. .. .. .. ............................... • • 5
6 
.. s
2
o
5 Red a!lh stove and nut, delivered . ...... . . .. ......................................... . 
Red ash egg and furnace, delivered ................ -.................................. 6. 00 
Peddlers (any kind of coal) , at yard .. ................................................. 5. 00 
Grocers and coal sellers, delivered.................................................... 5. 50 
The tolls from mines in the Beaver Me.a.dow, Hazleton, and other 
regions to Perth and South Amboy are $1.80. From mines in the Wyo-
ming region to same points, $1.90, 30 cents per ton less than on buck-
wheat and pea coal. From the Schuylkill region to Philadelphia, $1.80 
per ton; from Lehigh, $1.85; from Wyoming, $1.90 by Pennsylvania 
railroad and $2 by other routes. New York Harbor from Schuylkill 
district, $1.85 per ton. 
Schedule rates of freight, alongside, fm· New Ytwk Harbo1· and vicinity. 
Shipping ports. 
over. I tons. tons. tons. 225tons and 175 to 225 125 to 175 1 100 to 125 
----------------,.,- - -1-----·-------- ----1 
South Amboy ................................ .. 
~!~::~~~~~:::::: :::::::: ~:: ::::::::::::::::: 
Hoboken . ................ .... .......... . ...... . 
Weehawken ....................... . .......... . 
Gents. 
25 
25 
25-
25 
20 
21 
Gents. 
27t 
27! 
27! 
27! 
22t 
231 
Gents. 
30 
30 
30 
30 
27j 
28! 
Oents. 
35 
35 
35 
35 
32j 
33i 
Coal prices for points in Central Neto York, average quotations free on board ctws. 
Fairmount. 
R~be0!~~ ·I Dagus. 
1----------- -------------------------
Screened lump ................................ : .......................... . 
I 
~~~~fa!'\:~t- ~ ~ ~~ ~ ::~:: :::::::::::: ·:. :: ·.:::::::::::: ::::::: :::~ ::::::::::I 
Screened nut ................................................ . ... . ....... .. 
~~~:n_~.s~~~~::: ·:::.:·::.: '.".".'.'.'.'. :::: :·::::. :::::::::::::::::::::::::::::::: 
Per ton. 
$2.30 
2. 25 
2. 05 
2. 00 
2. 00 
1. 75 
Per ton. 
$2.25 
2.10 
--- --~:~~- 1 1.65 
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Anthracite. 
1----------------- ---------------
Fer ton. Per ton. Per ton. 
Grate........................................................... $!. 70 $5. 15 
Egg . • . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . 4. 70 5. 15 
Stove............................ . ..... . ........................ 4. 95 5. 40 
Chestnut . . . . . . . . . . . . . . . . . . . . . • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. 95 5. 40 
No.4 .............•............................ . .................••..•................ 
$4.65 
4. 65 
4. 90 
4. 90 
5. 40 
During 1888 there were shipped at Fair Haven 155,000 tons of an-
thracite, and at Sodus Point, both anthracite and bituminous, 81,291 
tons. 
Philadelphia, Pennsylvan-ia. -The prices of anthracite at the mines 
in the Schuylkill region for line trade delivery at the opening of 1889 
were as follows: 
Anthracite coal p1·ices. 
A. B. c. 
------------------1---------- __ 1_._1 _2_. -
Lump . . . . . . . . . . .. . . . • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $2. 25 $3. 00 $2. 75 ....... 1 ....... . 
Broken . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $3. 90 I $3. 70 
lri;1¥·::: Hn~~ :;2;~ ~: _: -_ -: :_ ~:::: ::: ~~:--~--iii ~ ---r ii ---i ~- --n~----i 11-~~:n~~"t!.;.p ·. ::·:.:·. :::::::::::::::::::::::::::::::::I:::::::: J·-. 2 i5 -1. · -~: :~ -I• :::::: :[::: ::::: 
A. Lehigh coal prices for delivery between Mauch Chunk and Phillips burgh are priceR at Mauch 
Chunk. 
B. For deliveries to Philadelphia and other points where coal is sold at a. price a.t the mines, the 
prices given are at the wines. 
C. Philadelphia and Reading prices, free on board at Port Richmond. 
1. Hard white ash. 
2. Free-burning white ash . 
The large coal companies worked in harmony, and will probably do 
so during 1889, having accrued such decided advantages from a united 
policy in 1888. The strike in the coal regions last year cost the Head-
ing Company $1,600,000, according to President Corbin's report, and 
$1,110,000 was expended in extraordinary improvements to various vor-
tions of t.he company's coal and railroad property. 
Rates of freight per ton on coal from Philadelphia, Pennsylvania, at the close of 1888. 
To- Rate. To- Rate. 
I 
: --------------- I-----------------~1----------------
N ew york .......... ··I $0. 9~ alongside. Portland . ... . ........ . 
Port~;mouth .......... . 
Boston ............... . 
New Beilford ....... . 
Fall River ........... . 
Providence ........••. 
$1. 50 to $1. 60 and dis. I 
1. 60 and di~. 
1. 50 to $1. 60 and dis. 
1. 20 awl dis. 
1. 20 and dis. 
1. 20 and {lis. 
\Vashmp;ton ....... ... . 8G 
Norfolk ... . . . . . . . .. . . . 70 
Richmond .. .. .. · · ·--- ~ .80 
Charleston............ . !JO 
Savannah . . . . . ........ 1. 00 
COAL. 181 
Director "\Vagner, on Deceml>er 27, 1888, awarded contracts for sup-
plying the city witll gas coal during the year 1889. The following were 
the successful bidders. Tlle prices paid for 1888 were $3.79, $3.83, and 
$3.8~. 
Contmcts for supplying gas coal to Philaclelphia in 1889. 
Tons. I Price per ton. 
l--------------------------------------------------l------,-----
5, ooo 1 $3. s1 
57,720 3. 82 
57,720 3. 82 
15, 000 3. 76 
15,000 3. 76 
10, 000 3. 76 
10,000 3. 76 
~e~n~G~ac~1'~oC:~!n~~~:::::::::::::::: ~::::::::::::::::::::::::::::::::: 
Westmoreland Coal Company ............................................ . 
Newburgh Orrel Coal and Coke Company ................................. . 
James Boyce ..................................•...............•........... 
Despartl Coal Company .................................................... . 
J. & W. Woot: ............................................................. . 
Chesapeake and Ohio .............•...•...........................•••....... 25,000 3. 80 
Baltimore, 111aryland.-The coal received at Locust Point for the Bal-
timore market includes Cumberland, George's Creek, Meyersdale, and 
the gas coal from the West Virginia mines on the line of the Baltimore 
and Ohio railroad, and that from the Youghiogheny mines in Pennsyl-
vania on the line of the same road, for local use and for northern ship-
ment, and it is estimated that 200,000 tons were received during 1888. 
Of anthracite coal received there were something like 250,000 tons by 
the Susquehanna canal and other water routes, besides 300,000 tons by 
the Northern Central railroad. · 
Rates fa1' antlwacite coal in cm·s at Baltim01·e, or via Canton pier. 
Hard Sh k' I Lykens B . 
l-------------------------------+w-h_i_te_a_s __ h.
1 
am_:_ 
1~ Valley. ermce. 
~: ~~ ..... $4~ so 'I $~: ~g $1: ~g I 
4. 85 5. 10 5. 40 5.10 
4. 65 4. 80 5. 05 4. 80 
Broken ............................................ .. 
Egg ................................................ . 
Stove .............................................. .. 
<Jhei!tnut ........................................... . 
3. 00 3. 00 3. 50 . - ...•••.. ,. 
2. 60 2. 60 3. 00 .•••••.••. 
Pea ................................................. . 
Buckwheat ........................................ .. 
Bituminous coal is quoted at $2.60 per long ton free on board at Locust 
Paint or Canton piers. Hampton Roads quotations are the same. 
Freight 1·ates for coal from Baltimore. 
To-
Bath .....•.••..•.•.................... 
Portland ............................. . 
Boston ............................... . 
I 
Portsmouth .......................... . 
New Haven ......................... .. 
New York .......................... . 
Rate. I 
$}: ~g I 
1. 50 I 1. 65 
1. 35 
1. oa I 
To-
Galveston ........................... .. 
Savannah ............................ . 
Wilmington, N. C .................... . 
Georg-etown ............•.............. 
Richmond ........................... .. 
Norfolk .................•.•........... 
Rate. 
$3.00 
1. 35 
1. 00 
. 70 
. 70 
.50 
From the annual report of the Baltimore and Ohio Railroad Company 
for the year ending with September last, it appears that there was an 
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increase of 623,047 tons in the coal tonnage of the company compared 
with previous years. 
The Baltimore and Ohio and Northern Central railroads carried the 
following to Locust Point: 
Coal receipts at Baltimore. 
Years. 
~~r:!~A- ViaNorth-
Ohio Rail- ern Central 
road. Railroad. 
Tons. 
1883...... ... ... • • • 1, 618,416 
1884 . .. • . • . .. • .. • . 2, 510, 389 
1885. . • • . . • . • • • • .. . 2, 238, 097 
1886. . .. • .. . . • . . .. . 2, 313, 783 
1887. . • • • • • . . • . . • • . 2, 167, 007 
1888. .. .. . • • .. .. .. . 2, 300, 000 
Tons. 
693, 49~ 
';67, 381 
850,303 
818,863 
765,082 
680,962 
Foreign shiprnents of coal f1·orn Baltimore. 
I y,,,. I Tono. II y .. ,. I ~~ 
I 
1!!83 ............................. 1 63,5~6111886 ............................. 1 64,4771 
1884 ... ............... .......... 59,289 1887 .................... .. ...... . 54,455 
1885 .. .. .. .. .. .. . . .. .. • . .. .. • • • .. 71, 527 1888 . . • .. • • .. .. • • .. • • • • .. • • • . . . . . 33, 386 
There were 16,500 short tons of coal r'l3ceived over the Baltimore and 
Potomac railroad, as against 15,338 tons in the year 1887. 
Pittsburgh, Pennsylvania.-The following prices are given: 
Pittsburgh coal prictB. 
Coal. Per bushel. 
------------·---------~- - ----
River, on board ............................................................ . 
Oents. 
41 
5! Railroad ................................................................... .. 
Coke. Per ton. 
Furnace . ................................................................... . $1.25 
1. 35 
1.50 
To dealers ......................... . ........... . ............................ . 
Foundry ................................................................. . . .. 
Prices of Pittsburgh coal at the following places: 
Second Fourth 
pool. pool. 
Oents per Oents per 
bushel. bushel. 
6t 5~ 
6~ 6 
8~ 8 
Cincinnati ......................................................... . 
Louisville .......................................................... . 
New Orleans ...................................................... . . 
COAL. 
Coalsltipm~uts by Ohio 1'it•er jot· the paat six years • 
. 
Years. Bushels. Years. 
1883 .••••• . ••••••.•••••••••• . 
1884 ........................ . 
1885 ...... . ................. . 
87, 995, 000 1886 ......... : .............. . 
ss, 432, ooo 1 1887 ........................ . 
74,964, ooo I 1888 ........................ . 
d • 
Bushels. 
91,664,000 
5H, 743,000 
109, 572, 000 
At the annual meeting of the stockholders of the Monongahela Nav-
igation Company, owning seven darns and locks on the Monongahela 
rh·er, the president's report showed that the total number of bushels 
of coal passed over the improvement during the past winter was 
112,460,900, an increase of 35,000,000 over 1887. The total tolls re-
ceived by the company during the year amounted to $272,789.57, while 
the expenses were $111,390.82, leaving a net income of $161,497.40. A 
semi-annual dividend of 6 per cent. was declared, payable 4 per cent. 
in cash and 2 per cent. in stock. 
River coal shipments from Pittsbm·gh in December, 1887 and 1888. 
To- 1887. 1888. 
1----- ------------ -----1----
Bushel6. Bushels. 
~~~~~Jil!i_~::::: ~ ~ :::::::::::::::::::::::::::::: ~::::: :: :::::::: .... ~~~·- ~~~- ~: ~~~: ~gg 
--·--1-----1 
Total ...................................................... ~ 165,000 _4_,_76_I,_ooo_ 
Increase for December, 1888 ..... ....................... • . . •••••• .••••• 4, 596,000 
River coal shipments in January and JJ'ebJ'1tary, 1885 to 1889, inclttsive. 
. I 
1885. 1886. 1887. 1888. 1889. 
-------- ---- --- -
To Cincinnati: I B ttshels. Bushels. Bushtls. Bushels. Bushels. 
January ............... 2, 130,000 I, 274, 000 2, 149,000 7, 087,000 . 1, 671,000 
February ............. None. 3, 632,000 2, 250,000 5, 6:.14, ooo I 812, OHO 
Total. ... . ....... \ 2, 130, coo 
_ 4, 906, ooo 1 4, 399,000 12, 7:!1, ooo 1 2, 483,000 
-
To Louisville: 
January ............... 7, 697,000 975,000 4, 590,000 7, 659,000 1, 744,000 
February ............. None. 7, 410,000 4, 696,000 8, 476,000 2, 174,000 
--~-- ------------Total.. .......... 7, 697, 000 8, 385, 000 9, 286,000 16, 135, 000 3, 918,000 
December (1888) coal and coke 1'eceipts, by slack water, at Pittsburgh. 
Pools. 
No.1. ..................... . .................. . ................. . 
No.2 .......................... ................................ .. 
No.3 .......................................................... . 
No.4 ........................................................... . 
Coal. 
Bushels. 
812,500 
1, 075,000 
1, 000, 500 
1, 217,300 
Coke. 
Bushels. 
70,000 
119,000 
Total................................................ . .... 4, 105,300 189,000 
1---~ 1-----= 
• December, 1887 .••••• ...... .......... ...... ....... .•• •• • • .. .... •• ...... 8, 430, f.OO 
GTa.nd total . __ ...... __ ............ _....... . . .. . . . .. . . • .. • , .......... -·1 4, 29-', 300 
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The monthly shipment~:; for the year 1888, all<l the daily averages 
compil~d from the :files of the Cmtrier, were as follows: 
Coal shipments from Pittsbnrgh in 1888, by months. 
Months. h I r 1 1 
Daily Pittsburg . West. I East. uta. average. 
Cars~~ a • .,:-[-;; • .,~ 0•"· I Ca.•. 
January......................... 4, 125 13, 600 2, 500 ~o. ::!25 778 
February . . .. . • • . . . . . • ... . . . . . . . 3, 500 10, 500 4, 500 1~, 500 j 740 
March . . . . . . . . . . . . . • . . . . . . . . . . . . 2, 625 12, 000 4, 000 18, G25 689 
ApriL.......... . . . • . . . . . . . . . . . . 2, 000 12, 600 3, 600 I 20, 200 808 
May . . . . . . . .. . . • . . . • . • . .•. . . . . .. 4, 300 13, 800 6, 700 24, 800 1118 
June .. . .. .... .. .. ... . . . . . ...... 4, 900 9, 460 4, 800 I HI, 160 7lili 
July . . . . . . . . . . . . . . . . . .. . . . . . . . . . 4, 000 10, 700 5, 860 20, 560 700 
August _ .....•. •.. . . .... .. . .. . . . 5, 350 12,450 
1 
6, G50 I 24, 450 
1 
905 
September ... . . . ... . . .. ... . . . ... 5, 270 13, 916 6, 140 • 25,326 1, 013 
October......................... 5, 900 17, 900 5, 925 29,725 1, 100 
November....................... 6,325 17,68"> I 6,060 1 30,070 I 1,156 
December....................... 6, sao 17, 900 6, 1oo I 30, 800 1,174 
TotaL ..................... --55, 095 -162, 511 '"62, 835 1 282, 441
1
--905 
The total shipments for 1888, estimated at 18 tons per car, are as 
follows: 
Total shipments of coal from Pittsbnrgh in 1888. 
Destinations. I '.rona. 
Pittsburgh and other points ...... ............................ .............. 1, 001,510 
1':,~~to~·fc~i!~se~~~ft~~::: ::~~:: :: ~:: ::: ~ ::: ~::: ::~:: ~~::: ::::::::::::::: ~:: ::IJ ~~~: ~~~ 
Total .•••.•.............. . .....••.......•............................. ~ 5, 093, 738 
Prices at the close of the :first quarter of 1889 were as follows: :Fur-
nace coke, $1.15; to dealers, $1.25; foundry coke, $1.40; cruslled coke, 
$1.50; all on board cars at ovens, per ton of2,000 pounds. Freight rates 
from ovens to Pittsburgh, 70 cents per ton; to Shenango valley, $1.35; 
Cleveland, $2.80; Chicago, $2.75; East Saint Louis, $3.50. Foundry 
prices at western points were quoted as follows: Chicago, $4.25; Saint 
Louis, $4.70; Louisville, $4:.70; Kansas City, $G. 75; Toledo, $4:; De-
troit, $4.15; Milwaukee, $4:.20; Buffalo, $4. 
The following were the wages paid for and prices in cents per bushel 
of Monongahela coal during 1888: 
Prices and wages paid for mining Monongahela coal in 1888. 
Cincinnati. Louisville. 
Wages Pitts-
Months. per Fourlh I Fi"t and Fourth First and burgh, bushel. pool second pool. second afloat. 
· pool. pool. 
I 
--- ------------- ·---
Cents. I Gents. Cents. Cents. Cents. I Cents. 
January .................. 3 7 8 7:1 8! 4t 
February ................. 3 7 8 7 8 41 
March .. .................. 3 6:1 7:1 6:1 7! 41 
Apt·il ..................... 3 5~ 6! 5~ 61t 41 
May ...................... 3 5~ 6~ 5! 6i 4i 
June ..................... 3 5! 6:1 5tt 6i 4! July ...................... (a) 5 6 5! 6! 41 Au~ust ................... (a) 5 
gl l 5! 6:1 4i September ................ (a) 5! 5! 6:1 4! October .....•...••••...... 5! 6! 5! 6:1 4! November ................ 5! I 6! 5! 6~ I •4! December ................ (a) 5tt 6§ 5! 6~ 41 
aN ot mining. 
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On November 19, the riYer operators decided to close down the Mo 
nongahela mines for an iudefiuite period, beginning Dece-mber 1. 
Buffalo, New York.-The quotations ruling at Buffalo at the begin-
ning of 1889 were as follows: 
Prices fm· anthracite coal at Buffalo, New York. 
Sizes. 
I I To dealers 
Free on To dealers on cars at 
boarrl ves- on cars at I bridges for 
sel at Bu1- Buffalo. shipment 
falo. I west. 
Retail, 
screened, 
and deliv-
ered. 
1-------------1----- ---- --------
Long ton. Long ton. Long ton. 
Grate...... . . • • • . . • • . . . . . • . . • . . . . . . . . .. $5. 05 $!. 7 5 $4. 75 
Short ton. 
i~~~:i; :~: :: ~ ~::: :~ :~:~::: ~::::: ::::: ...... n! 
1 
...... J ~- ....... n~ $5.25 5. 25 5. 50 5. 50 3. 75 
The Buffalo Coal Exchange rules say that when coal is sold in the 
yard the price shall be 40 cents per ton less than delivered figures. 
Rates to steam-yachts and canal boats shall be same on deck per ton as 
the regular established retail quotations. Further, all coal shall be 
sold at regular established retail prices, and these prices are for coal 
delivered only during the month in which the order is taken. 
Prices jo1· bituntinous coal at B7tffalo, New York, on tmclc (nominal). 
I Allegheny L d 
Valley rail- .o~_gra e 
Reynolds- road and Pittsburgh diviswn of 
'11 · M · Allegheny vi e regwn. ercer region. Valley mil-
County re- r ad 
1 gwn. 0 • 
1---------------1--·------
Short ton. Sho1·t ton. 
Screened lump......................... $2. 20 $2. 00 
Lumpandnutmixed.................. 2.10 1 1.90 
~!~e~e~~:~ ::~:: :·: :::::::::::::::::: L ~~ I ______ -~~~~ 
Nut and slack mixed ............... _ _ 1. 70 I J. 65 
Slack .......................... _... . . . . 1. 50 1. 40 
Ohio cannel ........ _ ...... __ ................... __ ......... ___ .. 
Connellsville coke . . . . . . . . . . . . . . . . . . . . . ..... _. __ . . ___ ..... _ .. 
Reynoldsville coke .......•......................... _ ......... . 
Short ton. 
$2.40 
2. 30 
2.15 
Short ton. 
$2.15 
2. 05 
1. 90 
1. 90 
1. 80 
1. 65 
4. 55 ...... ---- .. 
4. 00 ... -- -- -- .. -
3.25 ........... . 
The anthracite coal trade of 1888 closed very quiet. Stocks here, at 
interior adjacent points and elsewhere, were largely in excess of demand. 
Bituminous coal was less plentiful and business fair, although manufact-
urers did not press the capacity of their works, and when navigation 
closed vessels' requirements ceased. Quotations, as above printed, were 
nominal. Every variety of bituminous coal was on the market. The mild 
weather, of course, had little to do with the fluctuations in the quantity 
of soft coal sold. Except for the high grade in use for families but little 
was used for domestic purposes and none for furnaces. The large num-
ber of families now supplied with natural gas for fuel is necessarily a 
factor in explaining the lessened consumption of coal to quite a consid-
erable e~tent even when taking the increase in population into consider-
186 MINERAL RESOURCES. 
ation. Boring for gas bas been commenced at the poorhouse, and if the 
venture proves satisfactory 2,000 tons of coal will be 'replaced. Natu-
ral gas has been successfully used at the city water works at a cost 10 
per cent. less than tllat of bituminous coal. The following is the full 
text of the report made by Mr. T. Guilford Smith, the chairman of the 
coal committee of the Buffalo Merchants' Exchange, at the annual 
meeting held January 9, 1889: 
"The coal committee reports very largely increased shipments of coal 
to Buffalo for re-shipment there by lake and rail. Lake shipments were 
as follows: 2,546,905 short tons, including 2,071 cargoes, distributed to 
fifty-five ports, an increase of about 600,000 tons over last year. The 
rail figures, when all in, will no doubt Rhow a considerable increase. 
To move this large amount of iucreased traffic.by lake increased facili-
ties have become necessary. The Lehigh Valley interests have largely 
increased their shipping wharves at Ti:fl't Farm during the past season. 
The New York, Lake Erie and Western Railroad has also increased its 
dock facilities and pocket-carrying capacity. At the present time the 
Delaware, Lackawanna and Western is also increasing its docks at the 
foot of Erie street, and will be able to ship more coal during the season 
of 1889 tllan ever should it be desired. 
"During 1888 the Central Dock and Terminal Company was organ-
ized, and has acquired property for the shipment of Reading coal, and 
during 1889 its docks and pockets will no doubt be constructed and add 
largely to the shipping facilities of this port. In addition to the facili-
ties already mentioned for the increased tonnage by lake very consider 
able contracts have been entered into by the New York, Lake Erie and 
Western Railroad for the storage of coal here during the winter and 
its trans-shipment into line cars. This coal trestle will be ready for use 
on the opening of spring trade. The New York Central and Hudson 
River Railroad has also appropriated very considerable land and put 
in tracks for the storage of large contracts of anthracite coal during 
the winter, which can be utilized in the same way. The consumption 
of coal in Buffalo does not seem to have been as largely affected by 
natural gas as was expected, probably owing to the lack of supply on 
the part of the Natural Gas Company and partly owing to the stringent 
measures which it has seen fit to adopt in reference to supplying its 
customers since the disastrous :fire of last spring, which nearly con-
sumed Saint Paul's church. There are no statistics, ~o far as known, of 
the arrivals of coke in Buffalo as separated from anthracite and bitumi-
nous coal, but the amount used here and in the vicinity and which 
passes through Buffalo is constantly on the increase. The leasing of 
the Niagara River Iron Company's blast-furnace will no doubt increase 
this consumption greatly, and it would seem desirable to have, if possi-
ble, separate statistics on this fuel." 
The following table exhibits the shipments of anthracite by lake from 
Buffalo for the past six years. 
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Lake shipments of anthmcite frorn B1tjJ'alo. 
I y,.,._ . 
I 
1883 .••••• ........ ........ ... I, 467, 778 1886 ........................ . 
1884 .... .... ••••.. ....... .... 1, 431,081 1887 ........................ . 
'-1-8-85_ .._ .. _-_ .. _·_· ._._· ._._ ••_ .. _·_· ._._· ._. '---1_,_42_8_, o_s~ 1888 ..•.....•..••••.••....... 
Tons. Years. 
-----1-------
Tons. 
1, 531,210 
1, 894,060 
2, 514,906 
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The clearances at and from Buffalo in the past season aggregated 
some 2,369,906 tons, as compiled from the daily returns; to which may 
be added 155,000 tons loaded into vessels which cleared at Tonawanda. 
The eleven principal places are named below, with the figures in the 
preceding seasons: 
Oleamnces of coal at Buffalo j01· th1'ee years. 
1 
_______ n_e_st-in_a_t_io_n_. -------l--1-88_8_. -I~"-·_~~ 
Tons. Tons. Tons. 
1, 023, 649 78!, 462 642, 135 
549,831 376, 876 376, Gl5 
282, 106 165, 798 157,420 
120, 000 96, 746 65, 090 
83, 850 84, 563 55, 290 
35, 330 40, 003 31,090 
26, 345 29, 446 23, 870 
27, 075 19, 196 11, 660 
29, 695 16, 565 25, 263 
18,920 16, 2~2 13, 580 
~~~~;~k~~::::. ~ ::::::::::::::::::::::::::::::::::: 
f.~r:ifo~~::::: ~:::::: ~:::::::::::::::::::::::::: ~::: 
Detroit ............................................ . 
Green Bay ........................................ . 
Sagina'v .......................................... . 
Racine ............................................ . 
Marquette ........................................ . 
Washburn ......................................... . 19, 360 15, 200 10, 290 
Total......................................... 2, 216,161 1,645, 097 1,412,303 
To all other places................................. 133, 855 93, 382 118,907 
Mr. E. L. Hedstrom, of Buffalo, bas recently made a study of the de-
velopment of Ute coal trade of the city, and bas compiled the following 
figures: 
Ooal1·eceipts at Buffalo. 
Years. 
Bituminous. I Anthfacite. 
I----------. ----I-B-y_I_ak_e_. _B_y_r_ai_L_1_B_y_c_an_al_. l-~~-a1-·t_ 
Tons. Tons. 
1
. Tons. Tons. 
1842...... ............ ...... ...... ...... 900 None. 900 None. 
1852...... ...... .................. ...... 34,665 None. 22,895 None. 
1862........................ ...... ...... 84,523 None. 73,793 58,578 
1872.................. .... .. . .. . .. .... .. 78, 889 1 66, ooo 190, 9D4 333, ooo 
1882.............. ....... ... .... . . ...... 7, 880 I 1, 089,907 1 223,004 I I, 400,000 
1887............. .. .. .. .. .. .. .. .. .. .. .. None. I 1, 801, 217 59, 439 I 3, 378, 325 
Total tonnage, bitnrninous and anthracite coal, 1·eceivecl at B1tffalo. 
Years. Tons. 'I Years. \ Tons. 
1----------·1--·--' 1----
1, 800 
1
1872 .. _______ ... _ .. ___ . ___ .. __ .
1 
790, 876 
57, 500 1882 . . . . . . . . . . . . . . . . . . . . • • . . . . . 3, 021, 791 
239, !:l73 1887 . . • • . . . . . . . . • • . . . . . . . • . . • . 5, 298, 490 
1842 .......................... . 
1852 ............................ . 
1862 ......................... .. 
I 
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The clearances of coal from Buif'alo during 1888, as stated by the 
Courier, were 2,556,270 tons, against 1,902,580 for 1887. 
Erie, Pennsylvania.-The shipments of coal from the city of Erie, 
Pennsylvania, during the past six years are reported as follows: 
Coal shiprnents front Erie, Pennsylvania. 
Tons. Years. I Tons. Years. 
1---,- 11----
~:: :::::::::::::::::::::::::::::I 
1885 ........................... .. 
204,755 
193, 969 
188,860 
1886 .. .. .. .. .. • • .. . .. • .. .. .. . .. • . 235, 255 
1887 . . .. . .. . .. • . . . .. .. . .. .. . . . . . . 230, 845 
1888 . . .. .. .. .. . .. .. .. . .. .. .. • .. .. 245, 000 
Cleveland, Ohio.-Average quotations, car lots, at the close of 1888, 
were as follows : 
Prices of coal at Cleveland, Ohio. 
Bituminous: 
Carbon Hill. ......... .. 
Monday Creek ........ . 
Massillon ............. . 
Palmyra tum p ........•. 
Briar Hill ............. . 
Pittsburgh ............ . 
Kentucky cannel... .. . 
Salinevilie ............ . 
Goshen ........••...... 
Co not ton lump ........ . 
Per ton. 
$2. 50 to $2. 60 
2. 50 to 3. 60 
2. 50 to 2. 65 
2. 85 to 2. 90 
2. 75 to 3. 00 
2.10 to 2. 20 
4. 90 
1. 85 to 1. 95 
2. 00 to 2. 10 
2.25 
Bituminous: 
Sherodsville lump ..... . 
Osnaburgh lump ...... . 
Coshocton .. . .......... . 
Hocking . ............ . . 
Anthracite: 
Grate . . . ....•.......... 
~fo;-e ·.: ~: :::::: :·_ ::·. ·_-_·_ 
Nut ................... . 
Per ton. 
$1.95 
2. 00 
2.35 
2. 25 
4. 95 
4. 9:> 
5.18 
5.18 
Coal receipts and shipments at Cleveland, since January 1, 1888. 
Total Total 
Anthracite .................................................... . 
Bituminous .................................................... . 
Coke ...•..•...............•..•••..•...•...•..••..••..••......... 
receipts. shipments. 
Tons. 
180, 641 
1, 726,634 
124, 165 
!l'ons. 
29,735 
67Y, 733 
2, 947 
The collector of customs at Cleveland, Mr W. J. McKinnie, in his 
annual report places the Cleveland shipments at 1,R55,260 tons of bitu-
minous, with the amount taken aboard vessels for fuel at 308,979 tons; 
Ashtabula, 462,125 tons and 57,603 tons fuel; Fairport, 138,660 tons 
and 7,061 tons fuel ; Lorain, 287,808 tons and 19,500 tons fuel. The 
aggregate of these items is 3,136,996 tons. The increase over the pre-
vious year is certainly in the neighborhood of a million tons. When 
the immense movement of anthracite out of Buffalo is considered in 
connection with the foregoing figures, it will readily be seen that the 
business of shipping coal out of Lake Erie ports is no small matter. 
Receipts of c;oal at Cleveland, Ohio, for the past six yea1·s. 
Years. Tons. Years. Tone. 
1883 •••••••• •• •• • ••• •• . • • • .. • • . 2, 089,909 1886 . .. • .. . . . • . . .. . . • .. .. •• . • .. 1, 557,361 
1884 • • • .. • . .. .. • • • .. • • .. • .. .. .. 1, 686, 112 1887 .. . . . .. .. .. .. . .. .. .. . . • .. . . 1, 631, 513 
1885 .......... •••••• •••••• ..... 1,445,152 1888 ....... ...... .......... .... 1,919,332 
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Coal and coke receipts and shipments at Cleveland, Ohio, for the past three yeara. 
1886. 1887. 1888. 
, ___________ .....__ ______ , ______ --------
Rcce~pts:. · 
BitUminous .................................... . 
Anthracite ......................... · ........... .. 
Coke ........................................... . 
Tons. 
1, 412,535 
144,826 
117,372 
Tons. 
1, 454,744 
176,769 
114,924 
Tons. 
1, 737, 781 
181,551 
124,827 
------------
Total ..•. ~---· ..•... ...... ...... .............. 1, 674,733 1, 746,437 2, 0!4, 159 
Shipments: 
~U~~r.f~~t:s \J'/~~~i ~:: ~::: ::::::::::::::::::::::: 1~~; ~~~ 2~~: :~~ 6~~: ~~g 
Bituminous by lake..................... . . • . . • . 600, 000 703, 506 1, 000, 000 
Total ......................................... ~o. ooo I 1, 018, 255 1, 707, 468 
Toledo, Ohio.-The following are the prices of coal by the car load in 
Toledo: 
Coal p1·ices at Toledo, Ohio. 
Per ton.J 
1-------------------1 
Per ton. 
Bituminotts. Anthracite-Continued. 
Cupola, broken ...•...•.•......•. $3.25 
$2.70 
2.60 Ooke. 
2.45 
Hocking Valley or Shawnee: 
Lump ...................... . 
Steam lump ............... .. 
Run-of-mine ...... , ........ . 
2. 20 Connellsville foundry ...•....... 4. 00 
2.00 Gas-bouse .....•................. 3. 00 
Nut ....................... .. 
Steam nut ................. .. 
Massillon: Connellsville crushed .....•..... 4. 50 
2. 80 
2. 70 
I 
Retail prices. 
2. 80 Chestnut and stove .•••......... 6. 50 
2. 70 No.4 .......................•..•. 6. 75 
2. 50 I Grate and egg ................... 6,25 2. 25 No.2, chestnut or pea ........... 5. 00 
2.20 Lehigh, all sizes ................. 6. 75 
3.10 ~~o::~~t~~~·-~~~ ~~-~~~~~t-~~:::::: I 5.25 3.25 5. 00 
Jackson: ~~~~~ :::~:·.: ::::::::::::::::1 4. 00 3. 75 
Massillon: 
5.49 Lump ....................... 3. 75 
Nut ............ ................... 3. 50 
5. 27 Hocking Valley, Baltimore and 
Lump ..................... .. 
Nut ........................ . 
Jackson: 
Lump ...................... . 
Steam lump ............... .. 
Run-of-mine ................ . 
Nut ....................... .. 
Steam nut .................. . 
Cumberland-Blossburg ......... . 
Cannel ........................ .. 
Anthracite. 
Chestnut and stove, free-burn-
ing coals ..................... . 
Grate and Pgg, free-burning 
coals ......................... . 
Ohio, CambridgeamlOhioCen-
trallump ...................... 3. 50 
6.10 Nut ............................. 3. 25 
Lehigh: 
Egg, grate, chestnut, and 
stove .................... . 
Lump ...................... . 6. 75 
'l,he year 1888 started with the above schedule of prices adopted by 
the Coal Exchange. The year's trade was gratifying, and indications 
point to fully as good business in 1889. Prices in Toledo were remark-
ably steady for months, the only differences having been in the price 
of Massillon coal. Dnring the season just closed the Columbus, Hock-
ing and Toledo road brought about 3,300,000 tons of coal into and 
through Toledo; the Wheeling and Lake Erie, 750,000; the Ohio Cen-
tral, 800,000; the Pennsylvania, 350,000; and the Cincinnati, Hamilton, 
and Dayton, Lake Shore, and some other roads large amounts. The 
total amount of antl.tracite in stock here was estimated at 25,000 tons 
at the close of 1888. 
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The following were the receipts and shipments for the month of Jan-
uary, 1889, reported by some of the railroads: (The Ohio Central and 
Cincinnati, and the Jackson and Mackinaw did not report.) 
Receipts and shipntents by some 1·ail1·oads at 1'oledo, Ohio. 
Railroads. neceipts. Shipments. 
1---------------·--------1--- ------
Columbus, Hocking Valley and Toledo .........•..............• 
Wheeling and Lake Erie ....................................... . 
Pennsylvania Company ..................................... .. 
Lake Shore and Michi~an Southern ........................... .. 
Toledo, .Ann Artur and Northern Michigan ................... . 
Cincinnati, Hamilton and Dayton ............................. .. 
Wabash, Saint Louis and Pacific .............................. .. 
Michigan Central ............................................. .. 
Toledo, Saint Louis and Kansas City .......................... .. 
Total ...................................................... . 
Tons. 
64,900 
5t 200 
25:600 
4, 918 
96 
3,634 
907 
473 
105 
1M, 833 
Tons. 
1, 900 
310 
18, 730 
255 
3, 245 
380 
24,820 
Mr. D. B. Smith has compiled the following table showing the re-
ceipts of coal at Toledo, in short tons, during 1886, 1887, and 1888: 
Receipts of coal at Toledo, Ohio, fm· three yPars. 
Received by- 1886. 1887. 1888. 
Wabash railway ................................. .. To1
12l,85. 98 Ton9,s6. 34 ~- -T:1nO,s.375 
Lake Shore and Michigan Southern railroad....... 165, 382 200,099 101, 064 
Cincinnati, Hamilton and Dayton railrtlad . . . . . . . . . 8,198 11, 741 37, 831 
Pennsylvania Company's railroad...... . . . . . . . . . . . . 201, 427 330, 020 339, 750 
Michigan Ct"ntralmilroad . . . . . . . . . . . . . . . . . . . . . . . . 9, 594 13, 864 10, 504 
Columbus, Hocking Valley and Toledo railway.... 1, 039, 200 955, 020 1, 358, 025 
TolNlo, Ann Arbor and North Michigan railway.. 1, 910 552 24,700 
Toledo, Saint Louis and Kansas City railroad.. . . . 3, 828 . . . . . . . . . . . 1, 359 
Toledo and Ohio Central rail way............. . .. .. . 404, 684 5!;0, 000 037, 000 
Lake boats...... .. . .. . . . .. ...... .......... ...... 87, 120 117,921 140,963 
Wheelin~ and Lake Erie railway................... 391,086 454, 813 755, 155 
Toledo, Columbus aud Southern railway........... 15, 832 5, 446 1, 014 
Cincinnati, Jackson and Mackinaw railroad ... . •. . . . . . . . . . . . . . . . . . . . . . . . . . 45 
Total. . • • . • .. • • . • • . .. • . • . • • • • • . • • . .. .. .. .. .. .. 2, 340, 859 2, 695, 710 3, 423, 785 
Detroit, Michigan.-The following rates are given: 
Prices of coal at Det1·oit, Michigan. 
Per ton. Per ton. 
l------------------------1-------!l------------------------------
.Anthracite : 
Grate ...................... . 
Stove and chestnut ......... . 
No.4 ...................... . 
No. 2 chestnut ............ .. 
Lehigh lump ............... . 
Bituminous: 
Domestic lump .•••.•........ 
Nut ....................... .. 
$6.50 
6. 75 
7. 00 
5. 75 
7. 75 
4.00 
3. 50 
Steam: 
Lump .................. . 
Nut .................. .. 
Pea .........••.......... 
Slack ................... . 
Massiilon: 
~~~:.:::: :::::: _. _. ----~~::: 
$2. 75 to 3. 00 
2. 50 to 2. 70 
2. 25 to 2.40 
1. 90 to 2. 00 
4. 50 
4.00 
There has been no change in these prices. The market was almost 
lifeless at the close of 1888, owi.ng to the open winter. The conditions 
for coal handling were good. There were no freight blockades, there were 
plenty of cars, and the supply of coal was good, with no snows to de-
lay shipments. The shipments were very small, and the §Oft-coal trade 
quiet. The coke trade was active, at $4.15 for Connellsville, the de-
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maud being quite uniform. The receipts of coal at this port for the 
month of December and for the year 1888 were as follows: 
Receipts of coal at Det1·oit, l!1 ichigan, in 1888. 
Via-
Grancl Trunk ......... .. 
Lake Shor·e ........... .. 
Michigan Central, east .. 
Michigan Central, south 
Wabash Western ...... 
Detroit, Grand Haven 
and Milwaukee ...... . 
By rail. 
Decem- Entire 
ber. year. 
Tons. 
2, 605 
15, 252 
5, 047 
31,132 
3, d76 
Tons. 
43,738 
225,405 
83, 078 
291, 646 
85,662 
By lake. 
From-
Decem- Entire 
ucr. year. 
Tons. Tons. 
Ashtabula................... . 5,349 
Buffalo . .. ... .... .. .. .. . 1, ~50 38,547 
Charlotte . .. .. . .. .. .. . . . . . . . . 460 
Cleveland .. .. . • .. . . .. .. 6, 700 51, 372 
Sandusky................... . ... . 5,387 
Toledo..................... .... 7,038 
136 Erie ................... ......... 6,244 
Lorain...................... .... 7,081 
Ogdensburgh .. . .. .. .. .. . . .. . .. . . 2, 700 
Other ports............. ...... . .. 17,357 
Total. ............. 57: ill 729: M5 I Total .............. -7-, 950 w: 535 
. I 
Chicago, Illinois.-The following statistics exhibit the amount of coal 
and coke received at, shipped from, and consumed in, Chicago, Illinois, 
during five years ending December 31, 1888, as compiled by the Board 
of Trade, and Coal Exchange. 
Yearly 1·eceipts of coal at Chicago, Illinois. 
Kinds of coal. 1884. 1885. 1886. 1887. 1888. 
Tons;:. Tons. Tons. Tons. :l.'ons. 
Anthracitebylake..................... 820,002 741,886 7G8,164 85:1,158 1,242,044 
Anthracite by rail................ . . .. .. 627, 806 613, 054 616, 997 845, 386 702, 737 
Eastern bituminous coal hy lake....... 243, 188 206,817 166,762 1~3, 221 115,862 
Ea»tern bituminous coal hy raiL....... 612,462 790, 169 888, 771 1, 196, 324 1, 049, 372 
Illinoiscoal ............................ 1,467,!189 1,~87,995 1,175,001 1 1,375,759 1,809,210 
Indiana coal............................ 46!1. 079 659, 634 732, l!H 1, 154, 681 1,·169, 231 
Coke .. .. . .. .. . .. . .. .. . .. .. . .. .. .. .. . . .. 553, 860 558, 963 540, 204 592, 980 643, 486 
" Total. . . _ .................... . .... . ,4,794,386 ~:518 jTss8,090 16,141,5o9 j 6,731:942 
The shipments, as shown iu the following table, comprise coal and 
coke re billed from this market or passing beyond Chicago on through 
-billing. 
Shipment of coal j1·orn Chicago, Illinois, for three years. 
January ........................ . 
February .............. · ......... .. 
March ........................... . 
April ..... ! ............ _ ..... . ... . 
May ............................ . 
June ............................ .. 
July ............................ .. 
t"e;~~~b~~:::::::::::::::::: ~::: ~ 
October ........................ .. 
November ................. .. .... . 
Decembor ....................... . 
1886. 
Tons. 
49,003 
46,006 
37,461 
8, 965 
7, 192 
13,884 
58,299 
49,461 
42,903 
46,553 
47,779 
44,363 
Anthracite. j Bituminous coal•and coke. 
~~~ ~~ 
Tons. Tons. I Tons. Tons. Tons. 
54, 182 53, 528 51,416 84, 3H4 79, 179 
55,276 39,873 49,337 119, 058 87, ~09 
39, 889 26, 892 52, il09 JlJ, 822 73, 507 
15, 955 14, 222 I 3s, 47o 67, 460 56, 873 
6, 857 11, 416 20, 041 41, 319 56, 791 
16, 142 29, 390 25, 64.5 36, 640 37, 723 
52, 126 82, 769 ,. ilO, 28!1 70, 817 64, 235 
64, 289 !i7, 061 38, 987 57, 931 65, 566 
55, 302 87, 515 I 44, 846 92, 047 ss, 101 
60, S35 65, 015 50, 738 111, 234 102, 697 
70, 935 54,102 65,418 106, W5 100, 749 
' 67, 772 36, 924 ~ 71, 688 103, 260 60, 001 
Total . . . . . . . . . . . . . . . . . . . . . . . 451, ~~~ .. . 559, 5GO ~~ 707 
1 
539, 18! 1, 001,_4-77__;__8_7_2,_6_31-· 
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The following statement shows for each year the receipts and con-
sumption of anthracite coal at, and shipments from, Chicago since 1884:: 
Anthracite coal receipts and consumption at Chicago, Illinois, from 1884 to 1888. 
Receipts. Distribution. 
Jan.1, to Dec. 31. Jan.1, to Dec. 31. 
On hand 
in docks 
and 
yards 
Jan. 1. I 
Total. -Ship- I Local I Balance 
By ves- By rail. ments to consump- of st!>ck 
sel. 
1 
. the coun- \ tion. 1 earned i_ 
'.rotal. 
try. over. : 
1----1-------- -.----~~---~---- ,----1 
Tons. Tons. I Tons. 1 Tons. 'l'ons. J Tons. I 'l'ons. I Tons. 
1884 .... .. 
1885 .... .. 
1886 .... .. 
1887 ..... . 
1888 ..... . 
265, 645 820, 002 627, 806 1, 713, 453 585, 753 ' 803, 411 324, 289 1, 713, 453 
324,289 7-ll, 866 613,054 1, 679,:.:09 633, 274 ' 823,417 223,518 1, 679, 209 
223, 518 768, 16! 616, 997 1, 608, 679 451, f\69 1, 038, 751 118, 059 1, 608, 679 
118, 059 853, 15R , 845, 386 , 1, 816, 603 559, 560 1, 079, 443 1 177, 600 1, 816, 603 
177,600 1, 2!2, 04! i 702, 737 j 2, 12~, 381 598,707 1, OG2, 315 I 461, ~59 ! 2, 122,381 
'-----
Receipts of coal and coke at, and shiprnents fr?m, Chicago, Illinois, for 1888 and 1887. 
December. From January 1 to De-cember 31. 
1---~- ------
1888. 1887. 1888. , 1887. 
Receipts: Tons. Tons. Tons. Tons. 
Anthracite, by lake............................ 53, 541 36, 468 l, 242, 044 853, 158 
Anthracite bv rail 20, 872 85, 8G9 702, 737 845, 386 Pennsylva~ia ..... ~:::::::::::::::::::::::::::· 20,662 51 872 438,779 46!,754 
OhiO-----------··········-···------------------ 43,831 112:483 643,227 775,289 
West Virginia ................... ---............. 8, 908 8, 692 85, 228 70,399 
Illinois-----·...................... ............ 154,772 150,894 1, 809,210 1, 375,759 
Indiana........................................ 99, 344 118, 440 1, 169, 231 1, 154, 681 
Coke __ ...........•••..•....•.•..•..••..•••.... _n, 495 68, 946 643, 486 1 592, 980 
Total........................................ 473,425 633,664 1 6, 733, 9clo2 6,132,406 
Shipments: =I====~== 
. Anthracite .. . .. .. .. .. .. • • • • .. • .. • • .. .. • . .. .. .. 36, 924 , 67, 772 598, 707 559, 560 
Bituminous and coke.......................... 60,001 1103,260 
1 
872,631 1, 002,477 
Total....................................... 96,925 , 171,032 1,471,338 1,562,037 
Prices of Coal and Coke at Chicago, Illinois, at the close of 1888. 
Birdseye cannel ............•........ 
Brush Creek canneL .............. .. 
Buckeye cannel ................. . . .. 
Brookfield, Briar Hill .. •.•....••..... 
Erie ............................... .. 
Black band ......................... . 
Blosslmrg smithing ...••.•.......... 
Son man smithing .................. .. 
Mt. Vernon smithing ............... . 
C urn berl~d smithing ........ - ..... . 
Raymond ........................... . 
J:>lymouth .......................... . 
Winifrede ........................ .. 
Campbell's creek .................. .. 
Youghiogbeny .................... .. 
~~~~~~~~~;;d::::::::::::: ::~:: ~::: : 
Hocking ............................ . 
Shawnee .......................... .. 
Snndaytcreek ....................... . 
Wellston shaft .................... .. 
Jackson Hill ....................... . 
Indiana block ..................... .. 
~~~~~~-1-~~~: :::::::::::::::::::::: -~-
Egg, small. ...................... . .. . 
Per ton. Per ton. 
$6. 00 Gartside block . . . . . . . • • . • . . . . . . . . . . . ~2. 70 
4. 50 Washington......................... 2. 75 
4. 25 Island semi-block .. . . .. .. .. .. .. .. . .. 2. 25 
!: ~g ~~fc~~k:: :::: :·::: ::::::::: :~: :::::: i ~~ 
4. ~5 !I Su!nn~it semi-block.................. 2. 25 
~: ~~ ~t~01fv~t~~: :::::::::::::::::::::::-. ~: ~~ 
3. 80 Nor ton creek . . . . . . . . . . . . . • . . . . . . . . . . 2. 25 
3,80 Sangamon, No.3..................... 2.\!5 . 
3. 65 Morris .............•............ ·_ . . . 2. 10 
3. 65 Grape creek......................... 2. 25 
3. 65 Streator............................. 2. 25 
3.65 Walstoneoke...... ................. 4.25 
3. 40 Walston domestic coke, crushed..... 4. 50 
3. 35 . Connellsdlle coke .. .. .. .. .. . . .. .. . 4. 25 
3. 60 I New River coke..................... 4. 25 
3. 25 Pocahontas coke ............................ .. 
3. 25 : Pittsburgh coke .. . ....... ...... .... 3. 70 
3. 25 North Bend lump coke.............. 4. 25 
3. R5 North Bend crushed coke............ 4. 50 
3. 35 Pan a coal...... .. .. .. .. . • . . .. .. . . .. .. 2. 25 
2. 70 New Pittsburgh.. .. .. . .. .. .. . • . • • . .. 2. 35 
ANTHRACITE. (a) 
$7. 251 Stove . ............................ .. ] 
~ - 25 Chestnut .......................... .. 
6.50 Egg, large . ....................... . . , 
- -
$6.50 
6.50 
6. 25 
a Free on board cars in Chicago. 
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Mr. H. A. Bischoff, in speaking of the coal trade at the opening of 
1889, says : "The tonnage to the consuming North west has increased 
in 1888 to an extent not anticipated by even the most sanguine of op-
erators, and it has but shown what will be demanded in the future. 
This field is referred to most especially here, because it is practically a 
new one, and so much added to an area where the consumption was 
already great and increasing rapidly. The fuel problem all over the 
country bas assumed new magnitude of late, while in certain large dis-
tricts recently settled it is just developing itself. With abundant de. 
mands, business in certain staples remains profitable even in hard times. 
With new markets clamoring for supplies, 1889 promises well for the 
coal trade in almost any contingency. There are other reasons than the 
existence of abundant markets which promise well to the coal industry. 
The transportation problem, still a most perplexing one, is receiving 
close attention, and there is reason to believe will be less vexatious 
than iu the past." 
Milwaukee, Wisconsin.-Following are the current quotations : 
Pt·ices (If coal free on board car1 at Milwaukee, Wisconsin, at the close of 1888. 
:--------------- ------,-,---- --- -
Per short!! 
ton . Kind or grade. 
. 
Kind or grade. Per short ton 
Anthracite: Bituminous-Continued. 
Chestnut .•••••...•.•.....••...•.. 
Range or stove ..• . ..••••..•...... 
$6.50 
e. 50 
1'. 25 
Youghiogheny ..........•........ $3.75 
3. 75 
3. 75 
3. 50 
2. 50 
2.50 
2. 50 
5.25 
Grate .•.........•.......•.•...... 
Raymond ...........•...•••....•. 
~!ff~ ~ ~ ~ ~ ~: : : : : : : : : : : : ::: : : : : : : : :: 
Pittsburgh ..•........•..•..•..•.. 
t'. 25 1 4. 35 Hockin~r ..............••••..•••.. 
Blossburg . .........••••••.•...... 
:·.::I 
Norton Creek ..•.........•••..•. 
Mount Olive .......•.....•.••••••. 
Bituminous: 
Cumberland smithing ........... . 
\Yilrnington ..................... . 
Briar Hill ......•..•••.•••........ 
Cannel ..•.......••....•.•••...•.. 11.25 
The following are the total receipts of coal at the port of Milwaukee 
for the season of navigation during 1888, as compiled by Mr. James F. 
Trowell, harbor-master at that port: 
Coal 1·eceipts at Milwa1tkee in 1888. 
Bitumi- I Totals. 
nons. 
Anthra- I 
cite. 
-------------------------1----
Northwestern Fuel Company ...•..••.. ······------
Voxe Bro~. &. Co ......................•........•... 
I: r.lt~~:~l~ c~:::::::::::::::::::::::::::::::::: 
Pennsylvania Coal Company ......•.••...•......... 
~~s~~:i~~:~~~r~l to~-~:::::::::::::::::::::::::::: 
F.R. Buell & Co ...•..•......••.•••••••.....•..... . 
The Hadfield Co ................................. . 
L.Henes,jr. & Co ...............•.•.•.•.•.......... 
g~l~~: ~~~~:: :::::: :_:::: :::::::::::: =~ :::::::::: 
N.A. Nelson .........•....•...•....••••••.•....•... 
Hambach & Jergensen ...•....••....••............. 
J.H.Paul.v ...........•.......•...•................ 
Daniel Orth . . ..................•..•.•.....•••••. 
Husse & Ralotr ................................... .. 
I 
Callaway &Co .............•...................... 
Whitnell & Rademaker ..•............•............ 
Joachim Christianson ............................. . 
John Hannan ..................................... . 
3677 MIN--13 
Short tons. Sho1·t tons. , Short tons. 
141, 452 44, 656 186, 101:! 
160, 640 20, 233 ] 80, 8i3 
130,215 23, 48\1 153, 695 
51, 032 7, 602 58, 6341 
37, 525 2, 812 40, 337 
31, 8i4 12, 205 44, 079 
19, 346 24, 423 43, 769 
29, 034 1, 525 30, 559 
32, 650 1, 452 34, 102 
11, 496 11, 1Hl 22, 615 I 
H, 860 4, 585 19, 4oi5 
11, 556 1, 060 12, 616 ' 
10,472 . . . . . . . . 13, 4721 
9, 613 1 792 10, 405 
5, 756 1, 386 7, 142 
~: g~~ ...... ~·.:~~. ~: ~: 
4, 596
1 
.. _ ... _ .. _ . . . 4, 596 I 
3, 787 . --. - •. ---.- 3, 787 
4, 864 .... - .. - .. . . 4, 8641 
4, 088 . - - . . .. . . .. . 4, 088 
1, 942 459 2, 401 
194 MINERAL RESOURCES. 
Coal1·eceipts at Milwattkee in 1888-Continued. 
Anthra-
cite. 
Bitumi-
nous. 
Totals. 
Short tons. Short tons. Short tons. 
Milwaukee Gas Light Company.................... 1, 940 32, 345 34, 28:i 
Krause & Co., Milwaukee......................... ...... ...... 2,196 2,196 
Milwaukee Ferry Boat Company................... . ... . . . . . . . . 2, 581 2, 581 
Leopold & Austrian................................ ............ 2,196 2,196 
Plankington Packing House . . . . . .... •• . .. • . . .... . . . . . . . . .. . • . . 5, 014 5, 014 
Kerns' mill.. . ................................................. 3,137 3,137 
Handerst1ns' mill.................................... ............ 3, 935 3, 935 
Daisy mill . ..... ·........ .. ....................................... 1,076 1,076 
~~h~ft~n::~j;~c~~~~~:V.-~:::: :::::::::::::::::::: :::::::::::: ~: ~~~ 1 :: g~ 
North Chicago Rolling Mill Co... . .. .. .. .. .. .. .. .. . .. .. . ...... _ 9, 993 9, 993 
Summary: . 731, 152 j_ 238, 40~- 969, 557. 
~:::!~·:::: :::::::::::::::::::::::::::::::::: ·:::::: :::::1:::::::::::: -:::::: 
I 
In addition to the receipts noted above there were received at Mil-
waukee during the year 152,686 tons, whose distribution to individual 
consumers has not been reported, making the total receipts 1,122,243 
tons. 
The following tables have been compiled aud reported to the Survey 
by Mr. William J. Langson, secretary of the Chamber of Commerce: 
Receipts of coal at Milwaukee for fottr yea1·s 
1888. 1887. 1 1886. 1885. 
By lake from-- Tons. Tons. Tons. Tons. 
Buffalo .. . .. .. .. .. .. . . . . . .. .. . .. • .. . .. . • . . 631, 263 464, 972 395, 971 39~, 003 
Erie...................................... 74,610 61,222 41,847 50,915 
Oswego ................................... 1,348 1,153 10,043 
Cleveland . .. .. .. .. .. . . .. .. .. .. ........... 98,631 78, 259 91, 997 1:!6, 741 
Ashtabula................................ 23, 105 38, 881 11, 096 35, 360 
Black river............................... .... ....... ...... .... ...... . .. 5, 5<l9 
Lorain.................................... 13,533 11,757 12,417 19,452 
Sandusky................................ 19,733 36,606 57,412 19,307 
Toledo ................ _............ . .. .. . 38, 452 14, 115 69, 079 31, 875 
Charlotte .... _............................ 14, 292 2, 781 31, 744 19, 491 
Fairport!...... . .. .. . . . . . . . . . . . . .. .. . .. .. .. ao, 253 10, 517 ................... . 
Ogdensburgb.... . ........................ 7, 700 . ............................ . 
Huron, Ohio.............................. 8,244 ............................. . 
Otherports............................... ........... 4,331 2,679 ......... . 
Total by lake. .. .. • • .. .. .. • • . .. .. .. .. .. . 961, 164 
I By railroad......... . . .. .. . .. . .. .. . .. .. . .. . .. . 161, 079 Total receipts . . . . . . . . . . . . . . . . . . • . . . . . . . 1, 122, 243 
724,594 
118,385 
8!2, 979 
714,242 
45,439 
759,681 
710,736 
65,014 
775,750 
Ship'rnents of coal front Milwaukee for the past six yem·s. 
I Shipped by- 1888. 1887. 1 1886. 1885. ~~  I 
Tons. Tons. I Tons. Tons. Tons. Tons. 
Chicago, Milwaukee and St. 
Paul Railway ................. 283,269 166,120 177,286 179,883 140,630 146,295 
Chicago andN orthwestern Rail-
way···········--····· · --····· 107,193 79,258 70,420 50;191 37, 314 41,746 
Wisconsin Central Railroad .... 12,624 18,953 11,745 8;9~ 7,469 6, 725 
Milwaukee, Lake Shore and 
·western Railway ....... _ .. _._ 
Milwaukee and Northern Rail-
16,146 13,886 13, 072 12,804 11,757 30,575 
road ................... 34,480 15,627 I 12,011 10,872 7, 556 10,075 
Lake ..................... :::::: 125 I, 595 269 - ~~-~~  
- ---·---
Totals ................. _ . . 45:~. 837 :l95, 439 I :!84, 803 I 269, 2ii I :!05, 061 I 235, 771 
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Receipts of coal at Milwau-kee by lake and 1·ail annually jm· tuJenty-seven year.<J, f1·om 
186~ to 1888, inclusive. 
Years. 
1862 .......................... . 
1863 .......................... . 
1864 .......................... . 
1865 .......................... . 
1866 .......................... . 
1867 ............•....••..•.•••. 
1868 .......................... . 
1869 .......................... . 
1870 .......................... . 
1871 .......................... . 
1872 .......................... . 
1873 .......................... . 
1M74 .......................... . 
1875 .......................... . 
Tons. 
21,860 
43,215 
44,503 
36,369 
66,616 
74,568 
92,992 
87,690 
122,865 
175,526 
210,194 
229,784 
177,655 
228,674 
Years. 
1876 .......................... . 
1877 .......................... . 
1M78 .......................... . 
1879 ......................... . 
1880 ·••······••··· .........••. 
1881 .......................... . 
1882 ......................... . 
1883 .••.••.••••••..••..••...... 
1884 .......................... . 
18R5 .......................... . 
18.86 ......................... . 
1887 ....••...•...•...•......... 
1888 .......................... . 
~o:_ I 
188,4« 
264,784 
239,667 
350, 840 
368,568 
550,027 
593,842 
612, 5R4 
70~,166 
775,750 
759,681 
842,079 
1, 122, 243 
Duluth, Minnesota.-Previous to 1881 the Northwestern Fuel Com-
pany was the only one engaged in the coal business at Duluth. In 1881 
tlJe Lake Superior Coal and Iron Company put in coal docks, followed 
in 1882 by the Ohio Centra) Coal Company. In 1883 the Saint Paul and 
Pacific Coal Company succeeded the Lake Superior Company. In 1884 
the Pioneer Coal Company was organized and received a small amount 
of coal, and in 1886 the Lehigh Coal Company was formed and built a 
dock at West Superior. Finding early in the season of 188d that its 
Yast dock at Duluth was insufficient for its rapidly increasing business, 
the Northwestern Fuel Company took posses~ion of the fine dock of the 
Duluth Elevator Company at West Superior, and erected a large trestle 
work and machinery thereon, giving it a large additional capacity. 
Mr. Wm. C. Sargent added a capacity of 20,000 tons to his dock at the 
foot of Sixth avenue west, and the Pioneer Fuel Company has erected 
on Rice's Point, on what is known as the "old furnace" property, a 
clock having a capacity of 100,000 tons. 
Coal1·eceipts at Duluth, Minnesota, b!! the seveml coal companies for the season of 1888. 
Tons. 
Duluth companies : 
~~f:tc:;~\j~~~1:~ ~-0-~~~~=-: :~::::::::::::::::: :::::::::::::::::::::::: ~~~: ~~~ 
Pioneer Fuel Co.......................................................... 75,000 
Superior companies : 
Lehigh Coal and Iron Company ........................................ --~ 350, 000 
Saint Paol and Pacific Company............................. .. .. • • • .. .. . 200, 000 
Total . . .. . .. • • . .. .. .. .. .. . . .. . .. . .. .. .. .. • . .• .. . . .. .. . .. . .. • .. • .. .. .. .. 1, 535, 000 
It is interesting to note the steady development of the coal trade at 
the head of the lakes, and the following figures give total receipts in 
tons each season for the past eight years. Every settler on the prairies 
of the Northwest makes a new customer for Duluth coal, and the in-
creased traffic is evidence of the great development going on. 
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Coal receipts at Duluth, .Minnesota. 
Years. Ton«. · Years. Tons. 
i~~~ ~ : : : : : :: :: : : :: : : : ::: : : : : : : . 1 ~~: ~~~ I i~~~ : : : : : : : : :: : : : : : : : : : ~::: : : : : ~~~: ~~g I 
1882 • • • • • • . • • . . . . • • • • • . • . . . • • • . 260, 000 I R87 • • • • • • . . • • • • . .. • • • . . .. . .. • . 912, 000 
-I-88_a_._· ._._· _· ._._· ._._· ._._· ._._· ._._· ._._· ·-·-'· '------4_2_o,-,-ou.o 1 1888 .... ~ -~· -.=·. -~=~~. 1, 535, uoo \ 
The increase in 1887 over 1886 was 24 per cent.; that of 1888 over 
18:;7, 68 per cent.-an extraordinary sllowing. 
During 1888 the Lehigh Uoal.and Iron Company first made experi-
ments at Superior in making coke from Pittsburgh coal to be crushed 
and offered to the trade, principally for domestic consumption. The 
experiment seems to have proved successful, since it is claimed that 
the company will build. 150 more cpke ovens during the coming year. 
Saint P£tul and 1lfinneapolis, .Minnesota.- \Vholesale prices for coal 
were as follows in December, 1888: 
Prices of coal at Saint Pau,l and .Jlinnea_polis, Minnesota, in Decernber, 1888. 
Free on To <lealers at 
boar<l cars at Saint Paul 
Duluth. and Minne-
apolis. 
----------------------1--- - . -----
Anthracite: (a) 
~t~:: ~~~ :~~ :::::::::::::::::::::::::::::::::::::::.::: 
Bituminous: • 
Per ton. 
$6.25 
6. 50 
Pittsburgh . .. . .. . .. • . . .. . . • .... . • ... . .. .. .. .. . .. . .... .. 3. 75 
Youghiogbeny. ... .... .. ...... ...... .... .. .. .. ........ .. 3. 75 
\Villow bank........................................... 3. 75 
Mansfield............................................... 3. 75 
Hocking...... .. . .. • . . . . . .. . .. .. .. . .. • .. .. .. .. .. .. .. . . .. 3. 50 
Snnday creek........................................... 3. 50 
Briar Hill .. . .. . .. . . . . . • .. .. .. .. .. .. • .. . .. .. .. .. . .. • . .. . 4. 75 
In<liana block ...................................................... . 
Illinois .............................................................. . 
Smi~l~n!dwnt...... . . . • . • . • • • • . . . . . . . . • • . • . • . • • . • • . . • . . • . • . . 4. 75 
Cum berland . .. .. . . • . . .. . . . . .. . . . . . .. .. . . .. .. .. .. .. .. .. 4. 75 
Blosshurg. ... ...... .......... ................ .......... 4. 75 
a Lehigh, all sizes, 50 cents additional. 
Per ton. 
$8.00 
8. 25 
4. 75 
4. 75 
4. 75 
4. 75 
4. 50 
4. 50 
6.00 
4. 75 
$3.10-3.45 
5. 75 
5. 75 
5. 75 
Following are receipts at and shipments of coal from Saiut Paul and 
Minneapolis by railroad for the month of January, 1889: 
C(lal receipts and shipments at Saint Paul and Minneapolis in January 1889. 
Railroads. 
~ 
Receipts. I Shipments. 
__ I __ . 
Manitoba railway ............................................... . 
Saint Paul and Duluth .................. . ....................... . 
Chicago, Milwaukee and Saint Paul . ........................... .. 
Chicago, Saint Paul, Minne1l.polis and Omaha, east .....•..•..•.... 
Chicago, Saint Paul, Minneapolis and Omaha, west ........•..•..•. 
Northern Pacific ................................................ .. 
Minneapolis and Saint Louis .................................... . 
Kansas C1ty ................................................. .. 
Wisconsin Contra! .............................................. . 
Chicago, .Utulington and Quincy . .. .. . . .. .. .. .. .. • .. .. .. .. .. .. .. .. • 
Sault Ste. Marie and Southwestern .............................. .. 
Cars. 
87 
172 
112 
424 
72 
68 
2 
126 
16 
720 
l2 
Oars. 
153 
2 
1 
0 
85 
1 
6 
110 
5 
17 
0 
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Cincinnati, Ohio.-Overpro<luction, natural gas, petroleum, and mild 
weather have all operated against the Ohio coal trade during the winter 
of 1888 and 1889. The producers and wholesalers all suffered from 
these influences. The rains at the opening of 1889 made '' coal boa~ 
water" again, and the run that came down from Pittsburgh about ex-
hausted all the loaded coal there. At the end of the year prices were 
52 cents for fourth pool and 6~ cents for second pool. 
Prices of coal at Cincinnati, Ohio, at the close of 1888. 
I 
A th 't 1 Free on I D 1. d I B't . , I Free on I Afloat, per ~~ e coa . board car. ~ere · ~ -~ ummous coa.. board car. ~us~el. 
Short tons. Short tons. Short tons. Cents. I 
Chestnut ........ ·1 $6. 25 $7. 25 I Youghiogheny ... -~ $2. 25 6! Range, or stove... 6. 25 7. 25 Kanawha river . . . 2.10 6 
Grate............. 6.00 7.25 Ohio river........ 1.80 5 I 
Egg .. .. . .. .. • . .. 6. 00 7. 25 
Col. S.D. Maxwell, secretary Board of Trade, reports the receipts of 
coal at this city to have ueen as below in tbe several years named end-
ing with August 31 : 
Coal receipts at Cincinnati, Ohio. 
Years. Tons. 
------------;----
1881 .......................... 1,492,817 
1882 .. --- ....... --·· •• ........ 2, 197,407 
1883 -- • . . • .. .. • • .. • . .. .. .. - -- • 2, 025, 859 
1884 .......... ·-- ........... -- 2, 092,551 
Years. Tond. I 
--1 
1886 ........ -.. ----..... • • • • • • 2, 130, 354 
1887 .. ---- .. .. .. -............. 2, 350, 026 
1888 . • • • . • . . • • • • .. --.. • . • • . • • • 2, 500, 000 
1885 _______ .. __ _ .• __ • ___ .. __ • . 2. 008. 850 
1
. 
~------------------~------~: __________ ___ 
Prices of coal at Louisville, Kentucky, at the close of 1888. 
Bituminous coal (kind or 
grade). Per I Bituminous coal (kind or bushel. 
1 
grade). 
Per 
bushel. 
1--------------------1----1 -------------,.- ----
Cents. 1 Kentucky: Cents. 
U 'I *~~~~:::::::::::::::::::: Per ton.~ 
New R~ver smithing coal...... $3. 00 
Pittsburgh: 
Lump .................... . 
Nut ..... . ............... . 
Nuta.ncl slack ........... .. 
Winifrede: 
Lump .................... . 
Nut ..................... .. 
6! I New R1ver coke......... ... ... 4. 75 5~ I Jellico cannel .. .. .. .. . .. .. . .. . 5. 75 
!==~============~====~====== 
Anthracite coal. Free on ,: Anthracite coal. I Free on board car. · board car. 
Slwr:ton. l --- -~ Short ton. , 
I 
Chestnut ..................... 1 $7.00 II Egg .•..•• . ..... . .. . .••.•. ·····1 $6.751 Range or stove...... . . . . . . . . . . 7. 00 Connellsville coke . . . . . . . . . . . . . 4. 70 
Grate......................... 6. 75 
The following table shows the consumption of coal in the vicinity of 
Louisville during the past four years. The figures do not include coal 
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used by the railroads. The receipts of coke are partly estimated 
account of incomplete returns: 
Consumption of co;z in the vicinity of Louisville, Kentucky, for fou1' years. 
l---------------l--18-85. 1886. 1 1887. 1888. 
Tons. Tons. Tons. Tons. 
Pittsburgl1 by river .................. . .... 1 539,6281575,000 ' 6-!6,000 1 750,000 
Ohio River and Kanawha .. . ...........•... ~ 3i8 ~ 000 I 7:!, ~0~ ~ 000 
Total coal b .v river ...... . ............. 625, 976 665,000 718, 800 815,000 
Bituminous by rail .. .. . . .. .. • .. .. .. .. . .. .. 305, 960 200, 671 232, 107 34.t, 427 
Anthracite ................................ 1 · 9, 300 I 4, 341 I 4, 241 I 13,377 
Coke . .. .. . .. .. .. .. .. . .. . • .. .. .. . .. .. .. . .. . 40, 306 50, 000 49, 688 65, 000 
Aggregate............................ 981, 542 920,012 
1
1, 004, fi3ti 1, 264,804 
Prices of coal at Sai1tt Louis, Missouri, at the close of 1S88. 
BITUMINOUS. 
Trenton ........................................... . 
DuQuoin . ........................................ . 
Brookside ......................................... . 
Saint Barnard . ............................ . ...... .. 
Mount Olive ......................... . ............ . 
Troy . ..... . ...................................... .. 
Gillespie . ......................................... . 
Collinsville, Illinois .........•.....•.•...•...•...... 
Dutch Hollow .................................... .. 
Staunton .......................................... . 
Nut coal ......................................... .. 
Big Muddy .... ................................... . 
ANTHRACITE. 
b:-:r~ ~~st :Free 01_1 ~:~::t~~-
Saint board l?amt con sump-
Louis. Loms. tion. 
Per ton. 
$1.75 
1.50 
1. 50 
1. 37! 
1. 37;! 
1.37! 
1. 25 
1. 25 
l. 25 
1. 25 
1.00 
1. 75 
Per ton. 
$2.05 
1. flO 
]. 80 
1. 67~ 
1. 67~ 
1. 67! 
1.55 
1. 55 
1. 55 
1. 55 
1. 30 
2.05 
Per ton. 
$2. 87! 
2.62! 
2. 62~ 
2. 50 
2. 50 
2. 50 
2.37! 
2.37! 
2.37t 
2. 37! 
2.12! 
2.87! 
ti·rate and egg, 2! tons and over, delivered ...... . ................................................ $8. 50 
Stove and nut, 2! tons and over, delivered ... ............................................ . ....... 8. 75 
At the opening of 1889, the market at Saint Louis was very much 
depressed, owing to the unusually mild season. This is apparent in 
the statement of receipts given below. The falling off in bituminous 
coal,for December, as compared with 1887, was 20,000 tons, and the 
total -decrease for the months of November and December was quite 
60,000 tons, representing a loss, in these two months alone, of 2~ per 
cent. of the entire year's business. Nor is this condition changed with 
the new year, for, as compared with the first ten days of January, 1888, 
the receipts have fallen off 19,000 tons. The anthracite trade was 
worse than the bituminous. With a good supply in sheds and tile mild 
season, the .receipts almost ceased at the close of 1888. The shortage 
in receipts was 7,600 tons for December, and 2,500 tons for the first 
ten days in the following month. The coke trade shared the same de-
pressing influence felt in the other lines. The shortage of 7,100 tons 
for December, and of 40,890 tons for tlte year, is indicative of the de-
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pression in this trade. The figures for the last three years are ap-
pended. 
Receipts of .coal at Saint Louis, M·issouri, i1~ 1886. 1887, and 1888. 
BITUMINOUS COAL. 
December. Years. Tons. 
2, 082,019 
2, 321,814 
2, 357,938 
ANTHRACITE COAL. 
December. Tons. Years. 
239,795 
36,124 
Tons. 
---11------------ ·-----
1886 ........................... . . 
1887 ................ . ........... . 
1888 --···-· · . .... . ............. . 
Decrea!!e in December, 1887 .... . 
Decrease in December, 1888 . ••. 
16, 099 
13, 08-'l 
5, 465 
3, 016 
7, 618 
1886 -·- · .................... .. 
1887 ------ .. .... ----------- - -.-
1888 ------ . ........•••..•..... . 
Increase in 1887 .......... . ... . 
Increase in 1888 .............. . 
COKE. 
l-188_6 ____ .-.----~--~--~--m-.. -be-_r __ ·_-_-.-.. -.-. -.. -.-. - I --T-2~-:-~~-~3-~ 1~6 •• . • -~~~ffi: ........... . 
1887 .. .. . .. . .. .. .. .. .. .. .. .. . .. . Hi tl7!l 
1888 ...... . .......... . ...... . 9:525 I ~~~~ : : : : :: : : : : . :: :: : : ::: : :: : :: : 
Decrease in December, 1887 . . . . 4, 494 
Decrease in December, 1888 . . . . . 7, 154 I 
IncreaKe in 1887 .............. . 
Decrease in 1888 .............. . 
96,640 
131,600 
136,290 
34,960 
4, 690 
Tons. 
104,036 
175,550 
134,660 
71,514 
40,890 
Kansas City, Missouri.-Quotations for short tons on the cars, de· 
livered here, were as follows : 
Prices of coal at Kansas City, MissouT·i, at the close of 1888. 
--- 1 Pe,ton. l  ! Pe,ton. 
Bituminous: I I Bituminous-Continued. I 
Farm<~rs' lump...... . ........ $3. 00 Fostel'lnmp ................. 1 .2. 25 Weir City nut............... 2.40 Wellington .................. \ 2.50 
Oakdale nut.................. . 2. 40 Anthracite: I 
Rich Hill nut ... . . . ... . . . .... 2. 00 Nut size ................... . 
Higg;insville lump............ 2. 75 Egg Hize ........ ~ ......... .. 
Clinton lump . ................ 2. 75 I S,tove s~ze ................. .. 
Deepwater lump............. 2. 75 liTate s1ze ................. · -~ 
Cannel . • . . • • . . . . . . . . . . . . . . . . . 4, 75 Smithing coal : 
Illinois . ...........••........ . 2. 75, 4. 00 Piedmont ............•...•.. 
Vernon .. .. .. . .. . .. .... . . . . . . 2. 50 Blossbnrg. A ... . ............ ' 
Weir City lump........ . ..... 2. 75 Coke: 
Oakdah1lnmp ...... .......... 2, 75 Gas-house .................. 1 
Rich Hill lump............... 2, 50 Native .................. --··1 
Lexington lump.............. 2. 50 Connellsville ............. .. 
Excelsior lump........ .. . . .. . 3. 00 
9.25 
9. 25 
9.50 
9. 50 
7.20 
7. 20 
ff.OO 
4.00 
7. 25 
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Receipts and ship·ntents of coal at Kansas City in 1888 from twenty-one 1•ailroads. 
I_ Receipts. ;~f~. Receipts. Ship-ments. 
I January ............. . 
. February ............ . 
, March ............... . 
April. ............... . 
May ................. . 
June ................ . 
Tons. 
26,726 
13,816 
15,441 
11,778 
August . ............. . 
September ........... . 
October .............. . 
November ........... . 
December ........... . 
Tons. 
111,853 
83,742 
95,678 
64,390 
66,230 
Tons. 
14, 945 
13,395 
14,582 
16,815 
17,892 
July ................. . 
Tons. 
116, 19[i 
86,930 
79,865 
50,908 
li5,9SO 
62,264 
57,2[;0 
8,967 
7,823 
12,917 Total .......... . 931, 235 174, 197 
Received by water .........................•..•.........•......... ······••'-•• 
Tons. 
4,500 
935,735 Total receipts by mil and water .......................................•.....• 
The receipts and shipments for the last four years have been as fol-
lows: 
Coal 1·eceipts and shipments at Kansas City for fowr years. 
Receipts. Ship-ments. Receipts. 
Ship-
ments. 
1885 ................ .. 
1886 ................. . 
Tons. -~--;::::-
533, 262 199, 476 1887 0 ••••• 0 •••••••••• 0 
562, 540 160, 233 1888 ...... 0 ••••••••••• 
Tons. 
752,354 
935,735 
Tons. 
134,559 
174,197 
----------------~-- --------------
Prices of coal at Dubuque, Iowa. 
Anthracite coal. R t ·1 I Bituminous coal (kind or 
______________ I_ _:_~ grade). 
Chestnut ..................... ·I Shor~~~1~5 1 La Salle .....•.......••........ 
Range or stove................ 8. 25 ~-les?y ...................... . 
Free on 
board car. 
Sh01·t ton. 
$3.10 
3.10 
1 Grate......................... 8. 00 II 1lmmgton ................ .. 
I 
Egg .•.•••.••....•.•..•••.•.... 11 8. 00 I ~~~~~~~~~~~-:::::::::::::::::1 
Peona ..........•............. 
Mount Olive ................. . 
I 
~j~ II 2.95 
2.60 
2. 70 
Prices of coal at Davenport, IoH·a. 
II 
Anthracite coal. I 
Retail de- 1 
livered. Bituminous coal. 
- I 
'1--------
Short ton. 1 
Chestnnt, Scranton...... . . . . . . $8. 00 
Range or stove...... .. .. .. . . .. 8. 00 
Grate......................... 7. 75 
Egg........................... 7.75 
Lehigh, nut and range......... 8. 50 
Lehigh, egg . . . . . . . . . . . . . . . . . • . S. 25 
Third vein, La Salle .....•..... 
Mercer county, lump ........ .. 
Mercer county, nut .......... . 
Indiana block ............... .. 
, _____ _ 
Prices of coal at Burlington, Iowa. 
Anthracite coal. 1 Retail. Bituminous coal. 
I Short ton. Chestnut...................... $9.00 Steam coal ................. .. 
Range or stove.... . . . . . . .. . . .. 9. 00 
Grate.... . .................... 8. 75 
Egg .... ...................... 8. 75 
No.4.......................... 9.50 
Domestic coal . ..... .• ........ . 
1 
Soft nut ..................... .. 
I 
Retail de-
livered. 
Short t01l. 
$3.50 
3. 25 
a.oo 
4. 50 
I 
Retail tie-
livered. 
Short ton. 
$2.50 
2. 7fi 
~. ~5 t 
______ _,____ ___ I 
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.Mobile, Alabama.-The demand for Alabama coal was good in this 
section, as well as in other parts of the South, but there has l>een no 
material change in the local trade, which is divided among many deal-
ers. New mines have been opened and the output of many of the old 
mines llas been increased, but as this was done mainly with a Yiew of 
supplying the new iron furnaces, manufactories, and railroads in the 
iutelior, and as no mines were opened especially for the tide-water busi-
ness, the local trade has bad to depend on the surplus on hand at tile 
mines. There hal' been no material reduction in freights, and coal bas 
ruled higher 1·ather than the contrary. During the past year there was 
no improvement in the export trade, and no business in that line worth 
speaking of was done, owing to the fact that Alabama coal delivereu 
in Mobile costs much more than bituminous coal is sold for in eastern 
ports. Mobile bas much to hope for in the plans of the Tuscaloosa and 
Selma laud companies, who propose building their own coal roads to 
the coal fields and bringing coal to the riYer to be floated to Mobile. 
Should these plans be carried out, Mobile would at once become a coal 
sbipping port of importance. Prices were higher than last year and 
fluctuated a little, but the highest prices were during the winter months, 
when anthracite advanced from $8.50 early in the season to $12 in Feb-
ruary, but declined when the warm weather commenced. Alabama 
steatn coal, free on board, ranged from $3.25 to $3.75 per ton, but sold 
at $3.25 at the end of 1888.. The range of prices for retail lots was as foJ. 
lows: Alabama, $4.50 to $7.50, and anthracite $7 to $12 per ton. Be-
low will be found the receipts at Mobile for the pa:st six years, ending 
September 1, 1888. 
Receipts of coal at Mobile, Alabarna. 
----------
Kinds. 1888. 1887. 1886. 1885. 1884. 1883. 
Tons. !I'ons. 
A.labf\ma . . . . . . . . . . . . . . . . . . . • • • . . . . . . . 38, 785 39, 232 
Pennsylvania and English........... 648 910 
Tons. Tons. 
30,316 40,30L 
2, 022 77{) 
Tons. 
17, 808 
891 
Tons. 
25,304 
1, 229 
Total ....... _ ... __ ............... 39, 433 I 40, 1~2 32, 338 41, ~76 ! 18, G!J9 ~· 533 
This does not include the coal brought for use of the Louisville ami 
Nashville or the Mobile and Ohio railroad companies; probably a · 
total of 25,000 tons additional. 
New Otleans, Louisiana.-A comparative statement of cousumptior~ 
of PJttsburgh coal is given below: 
Consunt]Jtion of Pittsburgh coal at New Orleans, Louisiana, front 1883 to 1888, 
Years. Barrels. , I Years. 
1
·-181!3-.. -.. -....................... I a, 759, 25o I 1886 ......................... . 
1884 ··-·· ...... ............ ... 3, 864,300 1887.-- ....................... . 
1 
1~5 ........ ~-- ........... _ .. _· ._. '---3,_9-95_, 6-5-o ~18_s_s _· ._. -._· ._._· ._. -_· _· ._ .._· ._ ...... _ .. 
Barrels. 1 
4, 529,000 : 
5, 100,000 l 
4, 500,000 
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'l'he coal sent to planters below the city is included in the consump-
tion. The returns for 1886 and following are for calendar years; the 
preceding year ends on November 30. The Pittsburgh coal shippers 
have now an organization at New Orleans for handling their coal, 
known as the Pittsburgh and Southern Coal Company. A new rule 
tor gauging the coal went into efl'ect last year. A barrel of coal has 
been for many years rated at 180 pounds, as wheat is rated at 60 pounds 
to the bushel. In measuring coal in boats it has been customary at 
Pittsburgh to allow 4 cubic feet to the barrel, timbers of boat included; 
at Louisville the measurement has lately been 4 cubic feet net to the 
barrel-that is, not including timbers of boat. A coal boat fnl1y 
loaded will contain 10,000 barrels, and heretofore a barrel of coal was 
2; bushels, but under the new measurement a barrel of coal will con-
sist of 2160 bushels, making a difference of about 130 barrels to the 
boat load. In the latter part of August a great storm at New Orleans 
sank about 3,500,000 bushels of coal. The effect of this loss was seen 
in an advance in prices early in September, but as that month and also 
the succeedin,g one brought high water, the increasing stock brought 
prices down. Prices ranged at 26 to 28 cents per barrel until Septem-
ber; then 35 to 40 cents for September and October, while iu N overn ber 
and December the price was 27 to 29 cents per barrel. 
Oalifornia.-The following table exhibits the various sources trom 
which California has received its coal during L888, and the tons im-
ported from each locality: 
Imports of coal at San Ft·ancisco. 
-----,--
·--- -'-- l-8~8- --
1 
!_';;!l~:Ifa~"-m".i~ ~:':. ~~~-"'~·- J< ~~~h•~:. ~·-J<_a~t :':. olli~g.'~~) ::::::::::: ./ f~'~:~ 
:~tt~~~ ~~~-~~~~~- :~::~:::::: ~ :::::::::: := = ==:::::::: ~::: ~::: :::::::::::::: l~z: ~n 
I Eastern (Cumberland and anthracite) ...................................... ·I 30, 120 Franklin, Green river, a.ncl Cedar river...................................... 322, 711 
Carbon Hill and South Prairie ............................................ ··1 241, 4:!7 
Mount Diablo and Coos Bay . . .. .. • • • . . .. .. .. . . .. . . .. . . .. . .. .. . .. • . .. . . .. .. . 81, 194 
Japan ...................................................................... _ 15,852 
Total. .................................................................. ,l,3s6, 463 
The arrivals at San Pedro and San Diego are not included iu tlH! 
above imports; the arrivals at San Diego this year were 101,368 tons; 
in 1887, 68,996 tons; in 1886, 20,986 tons. 
In the receipts from British Columbia (Vancouver) are included 1,201 
tons of anthracite mined in the Canadian Rocky mountains. 
Fordgn coal delivered dm·ing the year 18H8 at San Ped1·o and San Diego, California. 
I San Pedro. I San Diego. 
--------
1 
Tons. I Tons. 
British Co_lumbia........................ ....................... 42,375 t 7, 12!i 
Other foreign coal.............................................. 12:!, 839 87,360 
--~-~~:t:l·=-·- -·=·~~~~~=--~ ~ -----~--·=· ~ -16~,:H4 1 94,489 ! 
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In speaking of the California coal trade for 1888, Mr. I. W. Harrison 
Hays: 
" It was an exceptional fact to chronicle in 1887 that coal had fl.uct-
nated during the year fully $3 per ton ; how much more singular that 
during the year 1888 it had advanced $3 per ton above the highest 
price of 1887-that is to say, the difference between minimum and maxi-
mum values on foreign coals in 1887 -'88 reached $6 per ton. It is ~afe 
to predict that this will never be repeated. The principal causes of such 
marked fluctuations can be readily accounted for ; early in the year 
outward grain freights were extremely low; hence coal carriers received 
very high rates to come to this port ; then, again, the coast collieries 
were taxed to their utmost capacity to meet the demand, which ~o 
closely assimilated to their supplies, that extreme prices were strongly 
sustained. To add to this, labor troubles were threatened in Australia 
in J nne last, which finally culminated in August in a general strike in 
NAwcastle, which again forced up values, and for a time it became a 
matter of serious comment whether, in the absence of Australian sup-
plies, some of our manufactories would not be forced to close tempo-
rarily. 
"A steam ship running from San Francisco to Australia requires from 
1,500 to 2,000 tons of coal for fuel on its trip. This is about the usual 
cargo of steam colliers entering the Columbia, the largest on record 
being some 2,400 tons." 
Total ·receipts of coal .at Sttn Francisco during the past six years. 
Years. Tons. Years. Tons. 
1--------- -----1 ----·------- ----
1883 •..•..•.....•••.••......•• . 
1884 ...•.....• . ..•••••••••••... 
1885 ..•..........•...•••... ·-. 
869, 615 1886 ..... ~---··. ••. .••••• .••••. 1, 011,867 
987, 151 1887 •.•.....•.•••••••••... -.. . . 1, 154, 993 
959,246 1888 ..••..•.•••.•.......•...... 1,3811,463 
The following tables show the highest and lowest prices of coal per 
cargo from Australia during the past year, as reported by Mr. Stewart: 
Highest and lowest p1·ices pm· ton for Aust1·alian coal in San F1·ancisco, Calijo1·nia. 
Newcastle . Sydney. 
.Months. Hi~hest. I Lowe:;- Highest. I Lowest. 
I-J-a-nu-a-ry-.. -.. -.. -.-.. -.. -.. -.--.-.. -.. -.-.. -.. -.-.. -.. -.I --$-9.-25-i--$9. 00 $8. 00 ~--$R~ 
February........ . . . . . . . . . . . . . . . . . . . . . . 10. 25 9. 62t 9. 25 9. 25 
.March............................ . . . . 10. 25 9. 87~ 9. 62t I 9. 62~ 
April . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 12. 00 10. 12! 9. 62A 9. 62! 
:May . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9. 50 9. 12~ 9. 25 9. 00 
June.................................. . 10.25 10.25 9. 50 · 9. 50 
July................................... 9. 50 8. 90 9. 25 9. 25 
August . . . . . . . . . . . . . . . . •. . . . . . . . . . . . . . . 9. 50 8. 75 8. 25 8. 25 
~~t!t':~.~~::::::::::::::::: :::::::::::: it~~ 1~: ;g ~: ~g ~: ;g 
November............................. 10.50 10.00 8. 25 7. 50 
December ... ·-·························~- ~-o_o _l_ 9.5~~- 7.50 7.50 
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Highest and lowest p1·ices for Aust1'alian Wallsend, or Greta coal at San Francisco for the 
past four years. 
1885. 1886. 1887. ! 1888. 
-H-ii.-,h-e-st-.-•• -.-•. -.. -.-.. -.. -.. -.-.. -.. -. --_-_ .-. -.. -•• -.• -.--.-•• -•• -.-.. -.• -.-•. ·l -$-6.-7-5 $6. 45 $8. 75 1 $12. 00 
Lowest .......•...••.............••...•••.••...•..•..•• 5.50 5.50 6.00 8.90 
The following table of prices will show the monthly fluctuations of 
three foreign coals for ''spot" cargoes. The average price is given for 
each month, reported by Mr. I. W. Harrison : 
Cargo prices of foreign coal at San Francisco in 1888. 
I Mon::_ ~~f!:!~ I ~;f.':t~ i n!:1~;· 11 Month• 
.January . . • • . $9.50 $10.00 $10. 00 .July ........ . 
February . . . . 12. 00 12. 50 I 12. 60 August ...••• 
March . . • • • • • 12. 50 13. 00 13. 00 September ... 
tr~;1::::::::: i~:~ ~~:~g I i::~g g~~:!~~~·::: 
J:ne......... 11.25 12.75 1 12.751 1 December .••. 
English Scotch I W t-st I 
steam. splint. Hartl~ . 
$10. 50 $12. 50 
10. 50 I 12. 50 
11. 50 12. 50 I 12.00 12.50 
11. 25 1 12. 50 
10.50 12.00 
$12.50 
12.50 
12.50 
12.50 
1!:l.50 
12.00 
It would naturally be supposed that the extremely high figures ruling 
this year would have materially restricted consumption, yet we find 
that our imports of 1888 exceed those of 1887 by 272,585 tons, being an 
increase of about 25 per cent.-a very positive evidence ofprosperity, 
as it is attributable only to increase of population and enlargement 
of manufactories. It may safely be anticipated that a further increased 
·consumption may be lookeu for in 1889. This has been the most pros. 
perous year for the coast collieries, both for amount shipped and prices 
realized; the net profit on 950,258 tons must have been quite large. 
The imports of coke for the year foot up 25,763 tons, as against 22,657 
tons in 1887; the stock on hand at the end of 1888 was very light and 
prices very high. 
WAGES IN COAL MINING. 
The wages paid for mining coal and for outside labor around coal 
mines and directly connected with the handling of wrought coal from 
the bottom of the mine shaft or the mouth of the mine drift to railroad 
cars on which the coal is shipped to market vary greatly throughout the 
U ntted States, but are closely connected with peculiar and local condi-
tions which characterize each mining district. These wages are the sub-
ject of almost constant dispute between the employer and the employe. 
Primarily they are based upon the market price received for the product 
of the mine, since only under very peculiar and purely local conditions, 
and then only for very limited periods, are mines kept in active. ope-
ration at a direct loss to the operator. The actual wages paid to the 
laborer when the mines are kept in operation at any profit, however 
small to the operator, are determined in special cases by a co-operative 
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action between individual employers and their employes, but more gen-
erally by co-operative action between all the operators and employes in 
districts where the mining is generally carried on under the same con-
ditions. Frequently, however, the wages are the subject of demand by 
the employe upon the employer, and when these demands are not ac-
eeded to by the latter the refusal is often made the object of a strike 
by the former, resulting in all active mining operations being stopped 
for longer or shorter periods, entailing great pecuniary loss both to the 
operator and laborer. The inevitable result of such a strike is,. that 
while the operator loses much money during those periods when there 
are legitimate demands for his coal, yet the actual personal suffering 
is at all times infinitely greater to the miner and his family, whose dis· 
tress for the want of proper food and clothing, and even at times shelter 
from the weather, is frequently extreme. 
A strike among miners often takes place, and is very foolishly insti-
gated by the miner himself, at periods of temporary depression in tbe 
coal trade; and in these instances the opportunity aft'ordell the opera-
tor of closing his mme is eagerly embraced as a means of preventing 
possible loss to him in the conduct of his business. A lack of proper 
understanding between the employer and his men and ~ailure to co-
operate in the mutual interests of each have led to the organization, in 
almost every district of local miners' labor unions or more wide-spread 
amaigamated associations which have endeavored to establish an ab-
solute fixed price for all labor interested in mining without a due re-
gard to the welfare of the operator. This has forced tbe operators to 
pool their interests, as a counter action, so that to-day in all the promi-
nent mining districts of the country the determination of a scale of 
mining wages is a matter of very delicate adjustment between the indi-
vidual and (!Orporate operators and tlle labor employed in and about 
their mines. The scale of wages which was in force during 1888 varied 
considerably in the different States and Territories, and in most cases 
was dependent upon many conditions purely local to each mining district. 
It is 110t proposed here to review the action <?f conventions which· 
were held during the year by either the coal operators or the mining 
laborers, or to refer to the practical results brought about by confer-
ences between the employers and employes, but merely to give the 
number of laborers employed in each State and Territory, the tons of 
coal they produced, the price wlJich the coal commanded at the mouth 
of the mines, and the average wages paid the miners. These facts are 
exhibited in the following table: 
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Produ,ct, ~~alue per ton, laborers, and wages at coal mines of United States dtcring 188R. 
States aml Territories. 
l A ver-1 Inside I 
Short tons ue per . side !a-
produced. ton at borem-
I 
, age val- and out-
- _ _ ------ ___ mines.
1 
ployed. I 
Wages paid for mining, noted in cents. 
I Peum;yh·ania: I I '. Anthracite. . . . . . . . . • . 43, 922, 897 $1. 95 101, 000 85 per car of 2 ~ross tons subject to adjust- 1 
menton sliding basis of price of coal. 
Bituminous ----.- . -.. 33, 796, 727 
Illinois ........... -..... 14, 655, 188 
Ohio .................... 10, !)10,946 I 
1 
West Virginia ........ .. 
1 Iowa .................... , 
Missouri ... -----------·1 Maryland ............. --
Indiana ................ . 
6 
Alabama ....... -- ..... -. 1 
Kentucky ..... .' ........ . 
Colorado ............... . 
Tennessee .......... - - .. 
Kansas __ .. .... : • ...... -
~!ifn~f~~~::::: :::::::: 
Indian Territory ..•..•.. 
New Mexico ........... . 
Arkansas .............. . 
Utah ................... . 
Georgia. .............. .. 
California .....•. _ ....• __ 
.
1
 Texas .................. . 
Michigan ............. .. 
Oregon ................ .. 
Montana ............... . 
Dakota ..... - .. - •.. - ... . 
H.hode Island .......... _ 
Nebraska .............. . 
Idaho .................. . 
5,498,800 
4,952,440 
3, 909,967 
3,479, 470 
3,140,979 
2, 900,000 I 
2,570, 000 
2, 185,477 
1,967,297 
1, 850,000 
1, 481,540 
1, 215,750 
1, 073,000 
761, 9R6 
626,665 
276,871 
258,1161 
180,000 
95,000 
90,000 
81.407 
75,000 
41,467 
34,000 
4, 000 
1, 500 
400 
Total, exclusive of 142, 037, 735 
colliery consump-
tion. 
. 95 
]. 12, 
9'> 
. " 
1.10 
1. 30 
1. 50 
. 95 
1. 40 
1.15 
1. 20 
2.23 
1.10 
1. 50 
3.25 
3.00 
1.00 
1. 95 
3. 25 
1. 50 
2.10 
1. 50 
4. 00) 
2. osl 
1. 6() , , 
Clearfield, 45 net ton; Allegheny Mount-~ 
62, 000 I Pennsylvania Railroad mines, 69 net ton; 
ain, 40 net ton; Connellsvill11. 89 net 
ton ; Meyersdale, 40 net ton; Mononga-
hela, 3 bushels 76 pound~; Reynoldsville, 
65 net ton. 
29, 410 Mount Olive. 50 net ton; Peoria. 70 net. ton; 
Spring Valley, 70 net ton; \Vihnington, 
80 net ton. 
27,000 Hocking Valley, 60 net ton; ~renerally. 45 
to 65 net ton. 
9, 700 Fairmont and Baltimore and Ohio Railroad 
1 
mines, 35 gross ton; Kanawha River, 2~ 
to 3 bushels 80 pounds; Elk Garden, 50 
1 gross ton. 
9, 600 Angus, 75 gross ton; Flagler, 65 to 75 gross 
ton; Fort Dodge, 4 buAhels; Ottnmwa,75 , 
gross ton; \Vhat Cheer, 75 gro:;s ton. 
8, 800 50 to 60 net ton. 
5, 950 50 gross ton. 
7, 403 .Bloek coal, 72~ net ton; bituminous, 57 net 
ton. 
6, 900 Generally 40 to 65 net ton; MonteYallo, 100 
net ton, 2-foot bed. 
6, 343 Eastern mines, 75 net ton; western mines, 
62:\- net ton. • 
5, 575 Bowlder, 8Z~ net ton: Crested Butte bitu-
minous, 75 gross ton; Baldwin, 100 net I 
ton. 
4, 800 
1
50 to 65 net ton. 
3, 600 .Average, 5t l>ashels 80 pounds; Leaven-
worth, 4 bushels 80 pound<:~. 
2, 459 Lnmp coal, 60 net ton and 40 slack coal. 
3, 000 350 pet· day by measure and contract. 
2,400 Pocahontas, 40 net ton; eastern mines, 50 
to 75 net ton, subject to local arrangement. 
1, 700 80 net ton. 
1, 500 A Yerage per day, 250 to 400, paid on ton I 
ba~i~. 
650 RO to 125 net ton; average, 87 net ton. 
500 Varies from 80 net ton to ahout 300 for min-
ers ro 200 for laborers per day. 
500 Convict miners, contracted. 
(Adjusted on basis of about 250 daily carn-
1 
ings. 
Varies gr~atly; ra!lg~s fr~~ 45 to 130 net 
ton; T. and P. U. Co., L'> net ton. 
1
125 to 250 per day basis; BennettS. P. Co., 
75 net ton. 
3. 00 'f (a)1, 070 
3. 75 
1. 75 I 2. 75 
~Coos Bay, 100 net ton. 
I 
Based on daily earnings, :lOO to 450. 
Based on daily earnings, 250 net ton. 
Varies greatly; average earnings about 190 
2. 2!) I 
4. 50) I 
net ton. 
Unknown. 
l Prospecting labor exclusively. 
1 Colliery conRnJ?lption: · 1 Pe~nsyl·mmaanthra- I 2, 696,667 1 Same wageR paid In each coalfield for min-
B .cttte.. . 11 
1 
J .. ___ ., (b) ing colliery-consnmed coal as for mining 
1 ummous m . a 3, 925, 000 commercial coal. 
States <"tnd Ternto- I 
ries. 
Grand total ...... __ ,lli,65~ 301.-860 
----------------------------------1 
a Estimated. b Colliery-consnme<l coal mined by labor included above. 
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1\Ir. Kochtitzky, commissioner of labor statistics of Missouri, esti-
mates that the average value of coal at mines was $2.21 per ton, but 
from the best statistics which can be secured it is not thought to have 
exceeded $1.50 per ton. 
In the co'lumn headed "Inside and outside labor employed" is in-
cluded only the number of miners and laborers. engaged in removing 
the coal from the bed and placing it on railroad cars and wag-ons at 
the mouth of the mine for shipment to market. The number of laborer~>; 
employed in the different districts for the removal of 10,000 tons of coal 
within the space of one year varies greatly. In the first place, it de-
pends upon the number of days worked during the year. Most of the 
coal mines throughout the United States during 1888 worked more than 
two hundred and fifty days, while a large number of them worked prac-
tically everyday except Sundays and holidays, and the number of inside 
and outside laborers employed embraces the average number employed 
for these days during the year when the average daily tonnage of coal 
was produced, this average being ascertained by dividing the total 
yearly product by the number of days worked. In very few instances 
were any mines worked for so short a time during the year that the 
miners were only temporarily located in the vicinit.y of 1 heir mines, but as 
a rule they were permanent residents during the year, so that the total 
of 301,860 men employed about the coal mines of the United States may 
be taken to represent the permanent population about the coal mines. 
In the second place, the number of miners employed depends upon local 
conditions peculiar to each mining district, such as the thickness of the 
coal bed, the hardness or softness of the coal, and the existence or absence 
of thin layers of slate or clay included within the body of the coal bed, 
which necessarily retards the mining; whether the coal bed is com-
paratively horizontal or dips at various angles, rendering the geological 
structure irregular and complex; whether the bed is mined from self-
draining drifts and tunnels, or from the bottom of slopes and shafts, 
from which the coal has to be hauled, and the mine water-pumped; the 
necessary preparation which a coal has to undergo after it is taken from 
the mine and before it is in condition to ship to market; whether it has 
to be washed as some of the Pennsylvania anthracites and Southern 
bituminous coals are; whether it ha8 to be broken down into commercial 
sizes, as is the case in all anthracites; the care which is necessary to 
remove the slate and bony coal in the market product., anrl the neces-
sary handling of the coal between the mine mouth and the railroad 
shipping car. Many other conditions might be named which directly 
influence, but to a smaller degree, the number of laborers required for 
the mining of a definite quantity of coal. 
Taking 10,000 tons of coal mined per year as a unit of product, it is 
found that the number of both inside and outside laborers employed 
about the mines varies from 17 as a minimum in Maryland to 26 as a 
JUaximum in California. IP West Virginiaitisl8; in the Pennsylvania 
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bituminous region, 19; in Kansas and Indian Territory, 20; in Illinois, 
20, and in the Pennsylvania anthracite region, 23. In all the other 
States and Territories in which coal is produced the number of men em-
ployed for the production of 10,000 tons of coal per annum varies from 
22 to 25. The peculiarities already referred to in the character of the 
coal bed influence uot only the numbers of miner:s employed in mining 
a unit of product, but the rate of wages paid, it being obviously just 
that where one man can mine twice as much coal in one district as an-
other equally competent minet can mine in another district there should 
be a marked discrimination in the amount of wages paid to each. 
While it is of great interest to coal operators and to the mining labor to 
be informed as to the rate of wages paid in different districts, yet unless 
the local conditions peculiar to each district are fully uncierstood no 
just appreciation can be formed as to the absolute daily profit realized 
by labor in each locality. In addition to the conditions which affect 
this question already noted, it is important to bear in mind the differ-
ent purchasing value of a dollar in the different mining communities. 
The following table shows the commercial coal produced by the prin-· 
cipal countries of the world, as compiled by Mr. James M. Swank. 
Engli-gh tons of 2,240 pounds are used in giving the statistics of Great 
Britain and the United States, and metric tons of 2,204 pounds are 
used for all the contmental countries of Europe. 
The world's product of coal. 
Countries. \ Quantity. 
--------------------
I Tons. 
Great Britain (1888) ......•...••. 169, \'35, 219 
United States (1888) ..........•. 126,819,406 
Germany an!l Luxemburg (1888) 81,863,811 
France ( 1888) : ........•.••.... _ . . 22, 951, 940 
Bel~ium (1888) . . . . . . . . . . . . . . • • . 19, 185, 181 
Austria and Hun<.?;ary (1886) . • . . 20,779,441 
Rutosia (1886) .-:-•• --.---- .. -----. . 4, 650,000 
____ c_o_u_nt_n_·e_s. ____ , __ Q_n• ~•tit~-~ 
Tons. I 
Sweden (1887) . -- .•• .. ----- ..••.. 300,000 
Spain (1887)) ·--------------··-·· 977,559,, 
Italy (1887) . . . . . . . • • . • • . . . . . . . • . . 327, 665 
Other countries (1888) . . _....... . 10, 000, 000 
-----' 
Total. •..•• ··--···-· ·----· 457,790,2:!2 1 
Percentage of the United States. 27.7 
DETAILED STATISTICS BY STATES. 
ALABAMA. 
Total product in 1888, 2,900,000 short tons; spot value, $3,335,000. 
Development of the Alabarna coalfields.-The phenomenal development 
of the Alabama coal fields has been surprising. 
In the early development of the coa\ resources of the State, special 
credit is due to Prof. Michael Tqomey, formerly professor of geology in 
the University of Alabama, and to Mr. William A. Gould, who is stiil 
living, at an extremely old age, near the town of Warrior. Professor 
Tuomey, duriug the early part of the last decade, traversed the mount-
ains on foot and on horseback, through what was at that time a 
sparsely settled country; and fwm sketched maps which ltc made of 
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the principal coal seams and ore deposits, the attention of the people of 
Alabama was first called to the great mineral wealth of the State. 
This led to the construction of tlw Alabama and Tenuessee railroad, 
which is now a section of the East Tennessee, Virginia and Georgia 
railroad. In 1876, Mr. Gould discovered a coal bed in a forest some 6 
mile:s from the present city of Birmingham. He entered 160 acres of 
Government land around his discovery, mined the bed whicll he had 
disco\Tered, and sold the coal, which was hauled away in ox wagons. 
Probably the first coke oven in the State was erected by Gould himself. 
The subsequent development of the Alabama coal field, first by the 
Pratt Coal and Coke Company, in 1879, and later by other companies, 
bas been referred to in the reports for 1886 and 1887. 
In 1870 no coal was mined in the State except such as was taken out 
of country banks by farmers for local consumption. From reliable facts 
obtained ·from old residents it is believed that in 1872 the total amount 
of coal mined during the year did not exceed 10,000 tons. In 187:J the 
product had increased to 40,000 tons ; in 1876, to 100,000 tons ; in 1879, 
to 200,000 tons; in 1880, to 340,000 tons; while in 1887 the total pro-
duction of the State had increased to 1,950,000 tons. Various claims 
have been made by the different coal trade journals and local authori-
ties as to the product of coal during 1888, the greatest estimate stat-
ing the amount at 3,300,000 tons. During the early part of 1888 a 
very careful canvass was made of the coal mined in the State by both 
tbe United States and the State Geological Surveys, and from all 
the facts which could be obtained, and from a liberal estimate as to 
tbe amount of coal mined at country b,anks and from isolated mines of 
which no report could be obtained, it was ascertained t.hat the total 
product for 1887 did not exceed at a maximum limit 1,950,000 tons, 
although a product during that year of 3,000,000 tons was claimed by 
different authorities. 
During 1888 the attention of capitalists was attracted to the Alabama 
coal fields to a greater extent than in any previous year, and greater 
activity was manifested by old companies in extending their mines 
and increasing their production, and in the organization of new com-
panies, some of which mined au extensive amount of coal during the 
year, while others merely accomplished their organization, purchased 
lands, and commenced the openiug up of coal beds and the erection of 
coal-mining plants. The negotiations for the acquirement of coal lands 
llave been carried on with great secrecy. This fact, in the absence of 
defiuite laws providing for the collection of statistics, has prevented the 
collection of complete returns from all the coal producers; but in many 
cases retnrns were obtained which, by agreement, are held confidential, 
and are only used in the compilation of total statements either for definite 
areas, or for the State. Most of these retnrnR It ave been collected directly 
by the United States Geological 8nn·ey, but ,·aluable assistance has 
been rendered by Professor Smith and Messrs. Pllilips and Clag-
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horn, mining engineers of Birmingham, Alabama, who were appointed 
special collectors by both United States and the State surveys. The 
total product of the State, which has been determined in this way, 
is 2,900,000 tons, the total spot value of which is estimated to be 
$3,335,000; and it is confidently believed that the estimate of ~,300,000 
tons is excessive. It is estimated, however, that during the coming 
year the production of the Alabama coal mines will increase at a rate 
never before attained. 
The principal producing mines are confined to six counties, and the 
percentage of the total product which was mined in each count.y 
during 1888 has been estimated as follows: Jefferson county, 72 per 
cent.; Bibb county, 11 per cent.; Walker county, 10 per cent.; Saint 
Clair and Shelby counties each 2 per cent.; while less than half of 1 
per cent. was produced in Tuscaloosa county, the remaining 2 to 3 per 
cent. being produced from adjoining counties. On account of the diffi-
culties which have already been referred to in collecting statistics of the 
Alabama coal mines in detail for the year 1888, it has proved impracti-
cable to prepare a table showing the details of the production at all 
mines. A general idea of the relative production by the principal com-
panies can be had from the detailed statistics for 1887 which are con-
tained in the following table: 
Returns from indi11idual coal mines in Alabmna i1 1887. 
Names of companies. Location. 
I 
Number I 
Product.ion. _of 
mmes. 
JEFFERSON COUNTY. 
Short tons. 
•rennesse~ Coal, Iron and Railroad Com- Pratt mines . . . . . . . . . . . . . . • . 711, 606 4 
pany. 
Henrv Ellen Coal Company............... Henry Ellen................ 41, 000 2 
Sloss "Iron and Steel Company............. Coal burgh and Brookside . . 189, 555 4 
·wattH Coal and Iron Company ............ Warrior.................... 23,000 3 
\Varrior Coal and Coke Company ................ do..................... 42,050 7 
.Mabel Mining Company .............•.......... do . . . . . . . . . . . . . . . . . . . . . 30, 000 1 
Pierce Warrior Coal Company .................. do... . . ... ...... •.•.•. 51,900 3 
B OPne Consolidated Coal Company ...........•.. do . . . . . . . . . . . . . . . . . . . . . 58, 220 3 
Milner Coal and Railroad Company ....... Newcastle ...... ............ 65,000 2 
Woodward Iron Company ................. Woodward................. 60,676 1 
I 
J. S. Carr & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Morrow's mines . . . . . . . . . . . . 110, 000 1 
Total................................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,~~· 007 = 31 
lliBB COUNTY. 
Brierfieltl Coal and Coke Company . . . . . . . . Brierfield................... 72, 000 2 
Cahaba. Coal Mining Company . . . . . . . . . . . . Blocton..................... 157, 821 6 
Total. ...................••.....••...............•.........•........ 1--22-9-, 8-21-!1- ----8 
SAINT CLAIR COUNTY. 
Coosa Coal and Coke Company..... . . . . . . . Broken Arrow . . • . . . . . . • . • • . None. 2 
I Saint Clair Coal Company .....••.......... Ragland.................... 52,141 1 
Total . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . • . • • • . • . . . • . . . • . . . ••• • • • • • • • • 52, 141 
WALKER COUNTY. 
WolfCreek Coal Company .......••....... Corona ...••.....•.•..•..... 
PeunRylvania-Mobile Coal Company .......... do ....••...•............. 
O'Brien Coal Company ........................ do •.............••....... 
530 
44,000 
10,500 
1 
1 
1 
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Retm·ns from individnal coal mines in ..d.labama in 18R7-Continued. 
Names of companies. I 
Number 
. 
Production. of 
mines. 
Location. 
WALKER COUNTY-cont'd. 
Short tons. 
Virginia aorl Alabama Mining and Manu· Patton and Coal Valley . . . . 60, 000 
facturing Company. 
T.H.Dunn&Co ..•.••.....••....••..•••.. York.............. . ........ 18,750 1 
Frief & Moore . . . . . . . . . . . • . . . • . • • . . . . . . . . . Horse Creek mines . . . . . . . . . 15, 000 1 
Kansas C1ty Coal and Coke Company . . . . . Uarbon Hill....... . . . . . . . . . . 2, 000 1 
B. M. Long & Company .................... Cordova.................... 10, ooo · 1 
E . Donaldson & Company . . . . . . • • . . . . . . . . . Coal Valley . . . . . . . . • . . . . . . . 14, 000 2 
13lack Diamoo•l Coal Company ............ Patton................. . .. . 12,500 1 
Norrell & Company . . . . . . .• . . . . . . . . . . •• . . . Day's Gap............... . .. 1:.1 75~ 1 
Corona Coal and Coke Company . . . . . . . . . . Corona . . . . . • • . . . . . . • . . . . . . . 20; 000 1 
____ I __ _ 
Total. . . . . . • . . • . . . . . . . . . • . . • . . . . . . . . . . . • . • . . . . . . . • . . • • • • . . • • . . . . . . . 221, 038 15 
TUSCALOOSA COUNTY. 
A.. Durie and others....................... Tuscaloosa... . .. . .......... . 5, 250 • 1 
Mines near Clement's Station, no returns .........•...•.........••.............................. 
.A.laba.ma Insane Hospital . . . . . . . . . . . • • . . . . Tuscaloosa.................. 3, 000 1 
TotaL ............................... -····························· 1-}•250 ~- 2 
SHELllY COUNTY. 
Montevallo Coal and Iron Company....... Aldrich .•••...........•..... 
Unreported ............................... Stonestreet mines .......... . 
Total. ................................ -······ ...... ·•····· · · ·· ·•·· 
36,555 
15,000 
51, 555 
Total for the State, 1887 . . . . . . . . .• • • • . .. • . . . ... . . . . . . . . . . . . . . . . . . . . 1, 945, 812 60 
During 1888 the producing capacity of most of the mines noted in 
the table above was largely increased, either by the opening up of new 
mines on coal tracts already owned, the extension of operating ma-
chinery and development of workings at old mines, or by the purchase 
of new tracts on which new mines have been started. The railroad 
location and the possible daily output of many of the operating com-
panies noted, and of additional companies at the first of the year 1~89, 
are set forth in the following table, compiled by Messrs. Philips and 
Claghorn: 
List of coal mines in Alabarna, 1vith p1·esent daily ontpnt a11d prospective i~terease. 
WARRIOR COAL FIELDS. 
L~- Name.. Location. 
! On Louisville and Nashville Railway. 
' South and nol"tlt Alabama divisior.: 
Warrior Coal aud Coke Company . Warrior fields . ....••....••. 
Pierce-Warrior Coal Company ........... do .................... . 
Hoene Consolidated Coal Com- .••.•• do .................... . 
~~k~ a~rtY~tr~~~~n m~:~~ma, 
Mable Mining Uompany ................. dQ .................... . 
Watt's Coal and Iron Company ........ do . . .................. . 
Daily I 
output. 
Tons. 
200 
350 
175 
100 
200 
Remarks. 
Just built 26 new 
coke ovens. 
Milner Coal and Railroad Com- Newcastle.................. 200 
pany. 
On Birmingham Mineral Railway. 
Woodward Iron Company ......... Woodward ...... . .......... . 
De Bardeleben Coal and Iron Com- Bessemer Blue Creek mines. 
pany. 
400 
850 Increasing output. 
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List of coal mines in Alabama, with p1·esent daUy outp!tt, etc.-Continued. 
WARRIOR COAL FIELDS-Continued. 
Names. 
On Birmingham Mineral Railway-
Continued. 
Birmingham Furnace and Manufact-
uring Company. 
Alabama Connellsville Coal and Coke 
Company. 
On Alabama Great Southern Railway. 
Location . 
se;r1~r:;;!n~E~r of Hunts-
Connellsville ..•...•••••.... 
Daily 
output. I Remarks. 
80 Building 
o~ens. 
100 Do. 
William Gould ........•••.•.. . :. . . . . . Coaling..................... . . . . . . . . Mines new. 
Colonel Johnson ......... .................. do..................... ........ Do. 
On Georgia Pacific Railway. 
Corona coal and Coke Company . ..... Corona...................... 400 
Sloss Icon and Steel Company........ Coal burgh, 1,000; Brook- 1, 350 
side, 3M. 
Virginia and Alabama Coal Company, Patton.......... . . • • • • . . . • . . 800 
Patton and Coal Valley mines. 
On Kansas City, Memphil; and Bir-
mingha1n Railway. 
Horse Creek mines ................... Horse creek................ 400 
Coal Creek mines . . . . . . . . . • . . . . . . . . . . . Elliot................. . . • . • . 500 
Price mines .. . .. . . .. . .. .. . . . • .. .. . Near Birmingham .... ...... 50 
Coal City Coal and Coke Company. .. .. .... do .. .. .. .. .. .. • .. .. .. .. 100 
On Shetfield and Birmingham Rail-
way. 
Near Jasper ...................................................... .. 
Pratt mines ......................................•...•...•..•...•.. 
Vulcan ruines ........................ Near North Birmingham ... 
Black Diamond Mining Company ............. : .. ................. . 
100 
4,000 
50 
200 In near future. 
Total for Warrior coal fields ................................. 10,605 
CAHABA COAL FIELDS. 
On Louisville and Nashville Railway. 
South and north Alabama division : 
Eureka r.ompany .. ............... Helena...................... 350 
Cahaba Coal Mining Company .......... do .. • .. . • .. .. .. .. .. . .. . .. .. .. .. Not in operation. 
Davis and Carr old mines . ........ . ...... do..................... .. . . ... . To be re-opened. 
On Birmingham Mineral Railway. 
Cahaba Coal Mining Company . ....... 1 Blocton . . • • • • • . • • . . • • • • • . • • . 1, 900 
On East Tenne~<see, Virginia and I 
Georgia Railway. 
Selma, Rome and Dalton Railway: 
Montevallo Coal and Trans porta- ~ Montevallo ................ . 
tion Company. 
200 
On Georgia Pacific Railway. I I 
Henry Ellen mines ................. .. Henry Ellen................ 800 1 
Total for Cahaba coal fields ... ·I· ............................. ,--a,25o! 
COOSA. COAL FIELDS. 
On East and West .Alabama Railway. I 
Saint Clair Coal Company...... .. .. .. Ragland . . . .. . . • .. .. .. .. .. .. 200 10 coke ovens. 
Eureka Coal and Mining Company... Broken Arrow.............. 100 160 coke ovens. 
Total for Coosa coal fields...... .. .. .......................... 300 
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List of coal mines in Alabatna, witk present daily output, etc.-Continued. 
R~SUM~. 
Fields. Dailv output. 
Tons. 
Warrior coalfields.................................................................... 10,605 
Cahaba coal fields . . . . . • . • • . . . • . . . • . . . • . • • • . . . • . . . • . . • • .. • • .. • • • • .. .. • • .. • . • • . . . . . . . • • . 3, 250 
Coosa coal fields ............ -· ......... ·--···--·········--··--··--··--··--·····--··--·· 300 I Not included in returns, scattering, say . .. • • • . • • • • • . • • • .. . •• • .. . . • .. • • .. • .... .. . . . . . . 100 
Total. ...••.... ·I·............................................................... 14,255 
This will cover the present output of the principal coal mines in 
Alabama. The daily consumption will not fall short of 17,000 tons. 
The deficit, which is almost wholly in coke, is made up by shipments 
from Pocahontas. There seems to be a disposition in Alabama to try · 
washing coal for the manufacture of a better grade of coke, and at least 
one concern is now investigating the subject. For blast-furnace work 
some Alabama cokes do well enough, but that there is room for improve-
ment even in this direction is not to be denied. 
Change in the daily output of coal in Alabama since 1887. 
Fields. 1887. 1888. 
Warrior............................................................ 6,800 10,605 
Cahaba ...... . ......................................... , ........... 2,900 3,250 
Coo!la............ ................................................... .......... 300 
At the end of 1887 there was a daily shortage of about 6,430 tons~ 
This is now reduced to about 3,500 tons. It is reported that the fur-
• naces at Sheffield and Florence have contracted for a year's supply of 
coke from the Flat Top district, Virginia. Exactly how much coal and 
coke from other States is used in Alabama cannot now be determined. 
Professor Smith, State geologist, has reported the following coal 
operators besides the individual coal operators and companies noted 
in the preceding list and extracted from the report for 1887 : 
Additional coal opm·ators in Alabanw. 
H. E. Kelley, Warrior Coal and Coke Company, 
Coaldale. 
Thomas A. Mack, Eureka Company, Helena. 
Messrs. Davis & Carr, Sydenton. 
L. W . .Johns, De Bardeleben Coal and Iron Com· 
pany, Bessemer. 
R. Hogsett, Birmingham Furnace and Manufa.ct. 
uring Company, Trussville. 
T. A. Evans, Alabama, Connellsville Coal and 
Coke Company, Connellsville. 
R. M. Alverson, Eureka Coal and Mining Com-
pany, Broken Arrow. 
William Gould, Coaling. 
Col. N.D. Johnson, Coaling. 
W. B. Lightfoot, Vulcan Mining Company, Bir-
mingham. 
A. P. Van Fleet, Sheffield and Birmingham Coal, 
Iron and Railroad Company, Elliot. 
Mr. Price, Price Mining Company, Birmingham. 
J. M. Searle, Coal City Coal and Coke Company, 
Birmingham. 
W. J. Embry, Mary Ellen Coal and Mining Com-
pany, Birmingham. 
Hiram Haines, New Orleans and .Alabama Coal 
nnd Mining Company, Montgomery. 
214 MINERAL RESOURCES. 
ALASKA. 
No reliable reports have been received as to any production of com· 
mercial coal in Alaska during 1888 or previous years. Considerable 
interest has, however, been manifested in the possibility of openiug up 
several coal beus known to exist in that Territory. Prospectors ar~ 
already in the field, searching for valuable coal beds and locating coal 
mining claims, both under the impetus of individual gain, in either selling 
the coal claims to capitalists, or mining the coal themselves for sale to 
domestic consumers and to the Government and trading steamships. 
In the report of 1885 special reference was made to a coal beu whicll 
bad been found at Killisnoo, on Admiralty island, but the poor charac-
ter of this coal, as determined from analyses by Dr. C. F. Chandler, 
which showed the coal to contain 14 per cent. ash and about 1 per cent. 
of sulphur, discouraged any work looking to the mining and sale of coal 
from this bed. 
During the season of 1880 and 1881, Mr. Ivan Petroff, special agent of 
the Census Bureau, made explorations in Alaska, and in reference to 
the occurrence of coal reported as follows: 
" Coal is found, chiefly of a lignite composition, at a great many 
points along the southern and western coasts of Alaska, and in the 
adjacent islands. A bed was opened in the Arctic, above Cape Lis burn, 
by Captain Hooper, of the Revenue Marine, who says that be mined it 
easily and used it with great satisfaction in making steam for his vessel. 
The oldest coal mine in the country is that on Cook's inlet, near its 
mouth, at a place still called on the map Coal Harbor. The Russians 
also took notice of coal at U nga, on the Shumacin islands, and several 
openings were made by them here and there in the Alexandria archipel-
ago. Following the Russians, our people discov~red and attempted to 
work one or two beds in the Sitkan archipelago, and several others 
further west. 
"The quality of all this coal, located and worked for a brief period, was 
of so poor a character that in no case has it been pronounced fit for use 
on sea-going vessels, being so highly charged with sulphur and other 
deleterious materials. The value, however, of Captain Hooper's bed, in 
the Arctic, to opening enterprises of seal and whaling, and for the use 
of the Revenue Marine itself, must be of very striking moment. These 
experiments with Alaskan coal have been exceedingly thorough, par-
ticularly at U nga, where the most laudable, persistent, and even ues-
perate determination has been manifested by the owners of certain 
ledges there to develop their holdings into mines of wealth. Steamers 
in the Territory bring their own coal with them, or have it sent up by 
tender from British Columbia to the Sound of California. The traders 
at the different posts where timber is scarce or entirely wanting use it 
now as their principal fuel, and it is the sole fuel on the seal islands." 
Hon. A. P. Swineforcl, late governor of the Territory, writing of coal, 
in a communication referring to a trip taken to certain portions of the 
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Alaskan Territory, states that at Coal Harbor there was no difficulty in 
finding three distinct seams in a sandstone formation which dips to the 
northwest at an inclination of from 3 to 5 degrees from the horizontal. 
The exposures are in the face of a perpendicular bluff, and can be seen 
at a distance of 2 miles. The exposures made py the waves against the 
l>lu:ff are above high water at one point, but the dip carries the seams 
under the surface of the bay a short distance to the north, the principal 
one being visible for a considerable space under the water. The seams 
are separated apparently by fire clay. The lowest is at least 8 feet thick, 
the next 4 to 5 feet, and the upper not more than 3 feet. It seems to be 
cannel coal of good quality and the field of great extent. Some 200 or 300 
pounds were taken on the vessel and burned satisfactorily in the cabin 
grate, sufficient heat being developed for welding purposes. It gave off 
some illuminating gas, and Chief Engineer Lowe showed it to contain 
86 per cent. carbon, 6 per cent. a8h, and a trace of sulphur. 
The existence of these coal seams was well known to the Russians 
(Russian-American Company), but were not worked by them, owing to 
the fact that they opened upon the beach, and as they could only be 
successfully worked through perpendicular shafts of consideraule 
depth they preferred to commence operations at some other point where 
so large an outlay of capital would not be required. They accordingly 
proceeded to open a mine on the shore of a small cove, known as Coal 
bay, in Graham's Harbor, which lies about 20 miles to the southwest 
of the entrance to Ohugachik bay, and as near as can be learned for 
a number of years mined from a single shaft all the coal they l'e-
quired for use in their steamers. They made the mistake, however, of 
following the seam under the bay, and, having cut a stream of water, 
the mine was :fiooded beyond the hope of redemption. Subsequently, 
about the year 1851, a company was formed in San Francisco to which 
the Russian-American Company was a party, for the purpose of mining 
coal for the San Francisco market, and a new mine near the old one was 
opened under the local management of a German engineer named 
Haltern, and from that time till the transfer considerable coal was 
mined, though very little of it found its way to San Francisco. TIJe 
American partnership of the firm or corporation, which was called the 
American-Russian Company, concluded that San Francisco needed more 
ice than coal, and the shipment of ice from Wood island was made its 
principal business. With the transfer of the country to the United 
States all efforts at coal mining ceased, and nothing has since been d011e 
looking to the practical development of the extensive coal measures on 
Cook's inlet and elsewhere in Alaska. 
These coal seams not only crop out at the points mentioned, but they 
are exposed all along the eastern shore of the inlet from Anchor poiut 
at the northern entrance of Kachemack gulf to Kusilloff river, a.nd at 
various points between Coal and Grallam's harbors, covering a total 
diRtance of nearly 100 miles. At the poiut where the landing was macle 
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the natural conditions could not be more favorable for opening mul 
practically operating a large number of mines. The ground back from 
the bay rises to an elevation of 100 feet or more, affording the best 
facilities for the construction of gravity roads upon which the products 
could be carried out upon piers and transferred to ships at a very 
trifling cost. 
There is no portion of the United States territory where the working 
of coal beds will prove of so great local importance as in Alaska, and . 
a Government survey, looking p~trticularly to the explorat.ion of possi-
ble workable coal beds, will prove a matter of gTeatest importance to 
the better development. of the Territory. 
ARKANSAS. (a) 
Total product in 1888, 276,871 short tons; spot value, $415,306. 
The coal beds of Arkansas are contained in the Carboniferous system, 
but the position of the beds in this system cannot a.t present be uefi-
nitely stated. The beds are known to occur in some twelve different 
counties, but the distribution of workable coal has not yet been defined. 
It is min{,d on a commercial scale in Sebastian~ Johnson, and Pope 
counties. The beds thus workeu vary in thickness from 20 inches to 
nearly 7 feet. In composition the coal is mostly semi-bituminous, bnt 
much of it deserves, from its mode of burning, to be classed as semi-
anthracite. 
The development of coal in Arkansas on anything like a commercial 
scale is of recent date. A steam plant was in operation about the year 
1870 at the old Spadra mine iu Johnson county. Mining at Ouita, in 
Pope county, was carried on in the year 1873. Soon after the exten-
sion of the Little Rock and Fort Smith railway, about 1873, coal f1·om 
the Coal Hill mines began to seek a market, but it was not until the 
year 1883 that this product began to assume commercial importance. 
The western or Sebastian county coal area remained comparatively 
unopened even up to this late date. Many small mines were worked, 
but the product was hauled in wagons, mostly to Fort Smith, and 1ittle 
reached a more distant market. Since the extension of the Saint Louis 
anu San Francisco rail way south from l!,ort Smith in 1887, large min-
ing operations have been started in Sebastian county, at Huntington, 
Hackett Oit.y, and near Jenny Lind. 
The priucipal mining districts in the State are: (1) the Western or 
Sebastian County district; (2) the Coal Hill district ; .(3) the Philpott 
district; (4) the Ouita district. 
(1) Tlte Western or Sebastian County district includes the Hunting-
ton, the Hackett City, and the Long Prairie or Jenny Lind coal mines. 
The Huntington coal mine is in the so.uthern part of the county, on 
au extension of the Saint Louis and Sau Francisco railway. It is 
a By Mr. Arthur \Vinslow, assistant geologist, in ehargo of the coal regions, with 
permission of D1'. Jolm C. Branner, State geologist of Arkansas. 
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owned and operated by the Kansas and Texas Coal Company. The 
mine is opened by two slopes and one shaft, located near tlJe southen 
outcrop of the coal, each provided with a separate hoisting· plant. A 
large amount of coal has also been obtained by stripping, but th iH 
product is soft and slacks easily. The fo1lowing is a section of tlJe bed 
here: 
Bection at the Huntington coal ·mine, ArkanBaB. 
! if~t: ;m; ··~)H):):-::;:::::~~~.::::)))))::.::::: E))::;: j:: :::::: j j::) I 1<1. In. I 0 10-12 0 6- 81 0 4- 6 
:! 
The dip is about 5 degrees northward. 
Numerous pits have been <lug in this coal and other small openings 
ma<le during past years, within a few miles of Huntington, for suppl,Y-
ing local demands. TlJe Gwyn drift is among: tlJem. 
The Hackett City coal mine is about 15 miles south of Fort Smith, 
near the Indian Territory line. It is owne(l and operated by the Kan· 
sas and Texas Coal Company. The principal opening was a shaft, over 
130 feet deep~ wllicll wa::j provided with a good steam hoisting plant, a 
ventilating fan, and other surface improvements. This shaft was aban-
doned during the autumn of 1888, aud un opening started in the out-
crop of the coal. 'fhe thickness of the bed here averages about 3 feet. 
The' same coal bed is opened at Greenwood, abont 10 miles cast of 
Hackett City, and the bed has there the following section: 
Section of the coal bed at Greenwood, ArkanBaB. 
Coal.. ....... · ................................. ~·-·····-~---=····----' F~. In~ I ~~:}~-~~~~.~-~-i~~~~ ~.0.~~ :~~~ ~:: ::·.~:: :: :::~:: ::::::::::::::::::::::::::::::::1 ~ 4-1~ I 
The dip is about 10 degrees to the south. 
The Long Prairie or Jenny Lind coal mines are located about 12 miles 
southeast of Fort Smith. The principal opening is a slope of the West-
ern Coal and Mining Company, ou the line of the Gurdon and Fort 
Smith brauch of tlle Saint Louis, Iron Mouutain and Southern rail-
way. This slope was started late iu tlJe autumn of 1888, anll will soon 
be equipped and su:fficieu tly developed to furnish a large amount of ~oal 
for the market. It is in the same coal bed with, and closely adjoins, the 
Petty slope, which is one of the small openings supplying Fort Smjth 
with coal. The following is a section of the bed : 
Coal bed section at Jenny Lind mine, ArkansaB. 
1 ~~~::i:::DL:.:: ~ ~ <C; :: ~;:; ~: :;:::; ;: ; :;::_;: ~: ~ ~::;;;;; ;;::~: ;;;:; ~ :: u Ffr 1 
The bell dips about 9 degrees to the north. 
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The Coal Hill district.-This includes the mines in the immediate 
vicinity of Coal Hill, and also those about Spadra. 
The Coal Hill mine, at the town of Coal Hill in J ohnsou county, is on 
the line of the Little Rock and Fort SILith railway. It is owned and 
operated by Stiewel & Co. The eoal is reached by a shaft 172 feet 
deep. There is a 50 lwrse-power steam hoisting plant, also a 10-foot 
ventilating fan. The bed lies in a nearly horizontal position, witb a good 
roof throughout the mine. The following is a section of the bed here: 
Coal bed section at Con.l Hill, Arkansas. 
Coal. ............................................................................ I 1~~~2~· [ 
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The Allister or the Ouita Coal Cqmpany's miue in Johnson and 
Franklin counties is about two miles from the town of Coal Hill, at the 
end of a siding from the Little Rock and Fort Smith railway. The 
openings here consist of two slopes or main entries, which follow the 
coal downwards and north with the dip, which is about 2 degrees. 
There is a steam hoisting plant at one slope. 
The limiting thicknesses of the bed are as follows: 
Coal bed section at the Allister mine, A1·kansas. 
;--------------- - - -
Inches. 
Coal............................................................................. 18-24 
Shale........................................................................... 2-18 
Coal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20-24 
The steaming and other qualities of this coal are similar to those from 
Stiewel & Co.'s shaft, with the exception that some of the coal here 
is softer and slacks more readily on account of its being mined from 
near the outcrop. · 
The Felker mine is nearly a mile north of the Allister mine, in Frank-
lin county, close to its east line. The coal is here only about 20 inches 
thick, and is interpreted to overlie the bed at the Allister slope. This 
coal is worked intermittently for special and local purposes, and is 
hauled to the railway in wagons, a distance of about a quarter of a mile. 
It is now handled in Little Rock by the Black Diamond Coal Company, 
and gives much satisfaction in domestic use. 
The Eureka or Spadra coal mine is in Johnson county, about 6 miles 
southwest from Clarksville, on the Little Rock and Fort Smith railway, 
and is owned and operated by Stiewel & Co. The coal is opened by a 
shaft 56 feet deep. Hoisting is done with a small steam plant. The 
bed dips Yery slightly and has an excellent roof throughout. The thick-
ness of the bed is as follows: 
Section of the Spad1·a coal bed nem· Cla1·ksville, A1'kmisas. 
Inches. 
Coal............................................................................. 16-18 
Shale............................................................................ ~-2 
Coal........................................................................ ..... 18-21 
-------------------'--__....; 
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The Philpott district, in the central part of Johnson county, includes 
a number of small openings. The beds are thin and the coal produc-
tion small; but, l>y reason of the quality of the coal and local facilities 
for mining, it is able to find a wider market than would be expected. 
It is hauled over G miles to the railway at a. cost of $2 per ton. 
The Philpott is the principal mine. It is owned and operated by 
Mr. L. S. Philpott. The coal is opened by a drift and by a shaft 25 feet 
deep. The dip is about 5 degrees. The thickness of the coal varies 
from 20 inches to 2 feet. Hoisting is done by horse and gin. 
The Ou-ita district includes the openings at Ouita and those in the 
Shinn basin south of Russellville, in Pope county. 
The Ouita coal mine is about 4 miles northwest of Russellville, on the 
Little Rock and Fort Smith railway. It is owned and the output is 
controlled by the Ouita Coal Company. The principal opening is a 
slope about 500 feet long, which enters the coal near the outcrop. It is 
provided with a steam hoisting plant. The dip of the bed is about 5 
degrees. The following is an average section: 
Section of the Ouita coal bed, nea1· Russellville, A1'kansas. 
The Shinn mines include a number of small openings in a little iso-
lated coal basin, situated about 2 miles south of Russellville. They are 
on a small branch railway, which extends from Russellville to Norris-
town. These mines are owned and operated through the Shinn 
Brothers. The coal has an aggregate thickness of about 18 or 20 inches, 
but has generally a shale parting from 4 to 8 inches thick. The dip is 
a.tJout 10 deg-rees. A small steam plant is at one mine. Work is car-
ned on intermittently. 
Production.-The production of coal on a commercial scale in Arkansas 
can hardly be considered to antedate the year 1883, and from that time to 
the latter part of 1887 the production was almost entirely confined to the 
mines of Johnson and Pope counties. In the fall of 18~7 larger opera-
tions were started in Sebastian county, and the production from that 
county may be expected to increase rapidly during the next two yPars. 
No statistics are available prior to 1887. In "Mineral Resources of 
the United States, 1886," the production of coal for 1885 is given at 
100,000 tons, and for 1886 at 125,000 tons. In the same report for the 
year 1887 the production is placed at 150,000 tons. The latter estimate 
is manifestly too high, as is seen by comparison with the figure~ 
given below. Those of the preceding years must be even more so. 
The figures given in the following table are mostly from the returns 
of individual operators, and, though 11ot all exa<;t, they lay claim to be-
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ing far more accurate than any results heretofore publi~hed. They give 
a fair, general idea of the present condition of the industry in the 
State. 
At·kansas coal statistics. 
Statistics for 1888. 
Counties and collieries. · Operators. 
Total pro-
duction 
iul88i. 
1------------------l--------------------------------
SEBASTIAN COUNTY. 
Hackett City mine . . . . Kan<1as and Texas Coal Company ..... 
N~~~':Fr!!~ -~~-i~-~ ~::::: · \v. ·-p ~G~y~-: ::::::::::::::::::::::::: 
I 
Petty slope .........•.. 
1 
E. B. Petty .•.••..••.•.. --- .... · • .. · .. · 
JOHNSON COUNTY. 
Allister slope . . . . . . . . . Ouita Coal Company ................. . 
Coal Hill shaft ........ Stiewel & Co ....... : ................. . 
Enreka shaft ................ do .................••••......•.. 
:Felker slope (b) . • . • . • . . Black Diamond Company ....•........ 
Philpott shaft . . . . . . . . L. J. Philpott ...............•..•...... 
POPE COUNTY. 
Ouita slope . . . . . . . . . . . Ouita Coal Company ................. . 
Shinn slope . . . . . . . . . . . . J. L. Shinn ........................... . 
From about 25 Rmall ....................................... . 
openings in diffurent 
counties. 
Short tons. 
24, ouo 
12,000 
a300 
a3, 200 
49,000 
30,000 
a 1, 500 
a 1, 000 
400 
4, 000 
a 200 
4,000 
Total pro-
duction 
in 1888. 
Short tons. 
as, 991 
114,783 
320 
6, 500 
56,237 ' 
a 45,000 
3, 200 
a l, 000 
600 
6, 04.0 
a2UO 
4, 000 
Statistics for 1H88. 
"'~ 
183 
................ 
................. 
.................... 
15 
40 
10 
.................... 
Counties and coil· 
ieries. Wages paid 
miners per 
ton. 
~-~ Average ~ g § open price 
~'-.::1 :" on cars at 
... 8 «i mine per 
Total 
value 
of pro-
duct. 
SEBASTIAN COUNTY. 
Hackett City mine.. Kansas and Texas 104 
Coal Company. 
Huntington mine ....... do._ ........... . 504 
Gwyn drift . . . . . . . . . "\V. P. Gwyn ...... . 
Petty !!lope . . . . . . . . . E. B. Petty ....... . 
5 
15 
JOHNSON COUNTY. 
Allister slope ...•... Ouita Coal Com- 130 
pany. 
Coal Hill shaft . . . . . Stiewel & Co ...... alOO 
Eureka shaft. . . . . . . . . ... do. . . . . . . . . . . . . . a25 
Felker slope (b) . . • • . Black Diamond alO 
Compr~ny. 
Philpott shaft ... • . . L. s. Philpott . . . . . . 15 
POPE COUNTY. 
Ouita slope ......... Ouita Coal Com- 25 
pany. 
Shinn slope . . . . . . . . . J. L. Sbinn . . . . . . . . a5 
From about-25 small . . . . . . . . . . . • . . • . . . . . a40 
ovenings iu differ-
ent conn tiM. 
a Estimated. 
$0.87 
.87 
.................. 
. 75 
Wages paid 
da.v hands 
per day. 
~.:;~ ton. 
~0 
$1.50 to$2. 50 ......................... ··I 
1. 50 to 2. 50 . . . . . . . . . . . . . . . • • . . . ...••• 
. ............ $1.50 $3.25 
. . . . . • . . . . . . . 1. 37 2. 00 $13, 000 
. 80 to . 90 1. 00 to 1. 50 1. 20 1. 45 81, 5« 
. 80 
. 80 
1.10 
1. 2.5 
1. 00 
2.00 ....... . 
1. 75 to $2. 25 ....... . 
2. 50 2, 500 
. 75 to 1. 00 1. 50 2. 50 1, 500 
1. 00 to 1. 50 1. 45 2. 00 12,080 
b Extends into Franklin county. 
Total product in 1887 ............................................................. Short tons .. 1:!9, 600 
Estimated spot value in 1887 .................................................................. $194, 400 
Total product in 1888 ............................................................. Short tons . 276, 871 
Estimated spot, value iu 1888 .................•••••.....••.............••...•••...••..•......... $415, 306 
Total number of employes in 1888 ............................................ ·.;............ ... 878 
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Distribution.-The following is a statement of the number of tons of 
Arkansas ·coal shipped from points on the Little Rock aud Fort Smith 
railway during the years 1887 and 1888. The figures for the latter year 
were furnished by Mr. C. G. Warner, general auditor of the .Missouri 
Pacific Railway Company: 
Arkansas coal shipped by the Little Rock and Fu'rt Smith railway. 
~----------------------------------~-----~--- ---
From- 1887. 1888. 
--------------------- ----- ---
Short tons. Short tons. 
Fort Smith ...................................... ------ ..•..... _. 140 91 
Coal Hill ....................................................... . 45, 998 67' 963 
~~~~(ii~~~~ii;ili~)::::: ::::::::::::::::::::::::: ~:::::::::::::: 1, 309 3, 205 2, 577 3, 885 
Total ..................................................... . 50,024 75,144 
Amount of .Arkansas coal consumed on the LittleRock and Fort 
Smith railway .................................................. ---.-...... 17, 06<J 
Total................................................... . ...... .. .. . . 92, 208 
I 
The last figure does not include the amount consumed on the Iron 
Mountain and Southern division of the h-Iissouri Pacific railway. 
The shipment of Arkansas coal over the Saint Louis and San Francisco 
railway during the year 1887 was 18,400 tons. · The amount carried 
during the year 1888 could not be obtained. 
Jl.farkets.-Those reached by the Hackett City and Huntington coals 
are in Texas, Kansas, and Arkansas, the greater portion going to Texas. 
TLey are used for steaming and domestic purposes. The Gwyn drift is 
worked merely for Jocal b1acksmitlling and domestic uses. The Petty 
slope supplies coal to Fort Smith, Greenwood, Van Buren, and other 
places in the neighborhood, and is used for steaming and domestic 
purposes. About two-thirds of the product of the Allister slope is used 
by the Missouri Pacific railway, about two-ninths goes to Little Rock, 
and the balance is shipped to Hot Springs, Van Buren, Morrillton, 
Argenta, and other points in the State. .About eight-ninths is used for 
steaming and about one-ninth for domestic purposes. The product of 
the Coal Hill shaft is distributed probably in about t.he same manner as 
that of the Allister slope. 
The coal from the Eureka shaft is shipped mostly to Little Rock, but 
recently several car-load lots have been sent to a number of points in 
Texas, Missouri, Kansas, and even as far as Nebraska. It is used chiefly 
for domestic purposes, but also for special purposes where free burning, 
smokeless coal is desired. The Felker coal is shipped to Little Rock 
and other points along the railway and is used in about equal portions 
for domestic, blacksmithing, and forge purposes. The Philpott coal is 
distributed to different points along the Little Rock and Fort Smith 
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rail way, and iH used chiefly for blacksmithing purposes. The coal from 
the Ouita slope, in Pope county, is shipped mostly to Little Rock, 
solely for domestic pnrpo~es. The remainder goes to Van Buren, Rus-
sellville, Hot Springs, and to Memphis. In Memphis it has been used 
on dummy lines. It has also been shipped to Saint Louis for railway 
car stoves. The ~mall product of the Shinn mine is entirely consumed 
in the adjoining towns of Russellville and Dardanelle. 
The geographic position of the Arkansas coal lands is often empha-
sized as favorable to the development of a large coal trade, because of 
their remoteness from the great coal-producing areas of the country, 
and, further, because they form geographically the nearest source of sup-
ply for the more southern States, in which marketable coal is scarce or 
entirely absent. This advanta,ge is offset to a great extent in the 
East through the competition of the Mississippi river traffic, that 
great channel of trade making the Pittsburgh coal of Pennsylvania 
more accessible to New Orleans than is Arkansas coal. Railway rates 
also tend to block 1,he extension of the Arkansas coal trade. Further, 
in the West the development of coal in the Indian Territory brings act-
ive competition into Texas markets. These conditions will be modified 
to a certain extent in the future as new lines of communication are 
opened out, but they will always exist to a great extent. A most prom-
ising line of growth of the Arkansas coal trade in the future will be 
through the increase of home consumption, with the general industrial 
development of the State, and also through a careful consideration of 
the special adaptabilities of the different coals. 
Oomposition.-The following is a table of analyses of coals from the 
above-described localities, made by the Geological Survey of Arkansas, 
through Dr. R. N. Brackett and Mr. J. P. Smith. 
Analyses of A.1·kansas coals. (a) 
Names of mines. Counties. Thick-ness. 
Ft. In. 
How sampled. 
Hackett City shaft . . Sebastian . . . . . 3 0 From 5 market cars ........ _ .. 
Huntington slope .... . ... do ......... 6 6 From2marketcars ......... .. 
Greenwoodshaft .......... do......... 6 0 From pile of fresh coal ou 
dump. 
Gwyndrift . ............. . do ......... 4 10 ...... do ...................... . 
\Vestern Coal and ... do........ 5 0 ...... do ...................... . 
Mh1ing Company, 
Pt>tty slope. 
Philpott shaft . . . . . . . . Johnson ..... . 
Felker slope ...... . . . . Franklin ..... . 
ll ...... do ..................... .. 
8 From pile on clump, dug six 
months. 
Ouita slope . . . .. .. .. .. Pope ........ .. 
Eurekashaft .......... Johnson .... .. 
2 6 From 1 marketcar .......... .. 
3 o ...... do ...................... . 
Coal Hill shaft ............ do ....... .. 3 10 ...... do." .................... .. 
Allister slope ...... _.. .. . do ....... .. 
Shinn slope ........... Pope ........ .. 
3 7 From2marketcars ......... .. 
1 10 From fresh face of coal . ..... . 
a Arranged in the order of their fuel ratios. 
Specific 
gravity. 
1. 341 
1. 293 
1. 300 
1. 315 
1. 384 
1. 292 
]. 317 
]. 339 
1.345 
1. 333 
1. 320 
1. 346 
COAL. 
Analyses of Arka"sas coals-Continued . 
. 
Names of mine8. Counties. 
Chemical composition. Fuel Hatio. 
F . d Vol. C IXe hydro. --
carbon. carbon. V. H. C. Water. Sulphur. Ash. 
----------------- 1---~--------
Hackett City shaft.... Sebastian ... 
N~~~!~~~i\~~lt~~:::: ::::~~ ::::::: 
Gwyn drift .......... . .... do ..•.... 
Western Coal and .... do ...... . 
Mining Company, 
Petty slope. 
Philpot.t shaft......... .Tohnson ... . 
}'elker slop13 . . . . . . . • . . Franklin ... . 
Ouitaslope ............ Pope ....... . 
EurekA shaft ......... Johnson 
Coal Hill shaft ........... do ...... . 
Allister slope ............. do ...... . 
Shinn slope ........... Pope ....... . 
Names of mines. Counties. 
1------1 
0. 853 
0.928 
0.8L8 
0. 892 
1. 779 
0.869 
1.128 
0. 980 
1.100 
1. 017 
1.178 
1. 058 
---- ---------
---
1. 324 9.038 73.869 14.916 4.95 
1.143 i. 845 77.538 15.546 4.99 
2.522 5. 973 75.821 14.866 5.10 
1.193 6.245 77.092 14.577 5. 29 
1. 620 7. 046 76.225 13.330 5. 72 
0.993 3. 090 80.915 14.133 5. 73 
1.164 3.220 81.277 13.211 6.15 
1.829 8.174 76.817 12.200 6. 29 
2. 745 12.042 72. 835111. 278 6.46 3. 672 8. 351 76. 119 10. 841 7.02 
3.531 g_322 76.494 10. 475 7. 30 
3. 346 11.750 75.434 8. 410 8.96 
Results of coking tests. 
Appearance of product. 
I 
Percent. 
of 
product. 
Hackett City shaft.... Sebastian..... Product well fused and roughly took 82. 3 
the shape of the crucible. 
Huntington slope ......... do . . . . . . . . . Product well fused and took the shape 80. 6 
of the crucible. 
Greenwood shaft .......... do ...•.•... Product very well fused and took the 83.6 
shape of the crucible. 
Gwyn drift ............... do ............... do .... . ... . ......... . ..... .... 82.2 
Western Coal and .••. do ... . ..... Product well fused and took roughly &3. 0 
Mining Company, the shape of the crucible. 
Petty slope. 
Philpott shaft..... . . . . Johnson .. . . . . Product well fused and took the 84. 6 
11bape of the crucible. 
Felker slope . . . . . . . . . . Franklin...... Fragments partially fm~ed, but re- 85. 0 
tain somewhat the original shapes. 
Ouita slope .. . . . .. .. .. Pope......... . Product not at all fu!!ed; fragments 87.6 
retain their original shapes. 
Eureka shaft . . • . . . . • . Johnson ............ do...... . . .. . . . . . . . . . .. . .. .. . . . . . 89. 2 
Coal Hill shaft ...•........ do . . . . . . . . . Product partially fused ; fragments 87. 2 
retain somewhat their original I 
shapes. 
Allister slope ............. do ......... Product partially fused; fragments 86.5 
little changed. 
Shinn slope ..... . ..... Pope .......... Product not at all fused; fragments 88.4 
retain their original shapes. ; 
I 
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On the basis of their fuel ratios, it is seen that the above coals are 
mostly semi-bituminous. The term'' semi-anthracite" is often somewhat 
carelessly applied to all Arkansas coals. The physical appearance of 
the difl'erent varieties is similar, which, together with the fact that in 
composition they merge into each other by almost insensible grada-
tions~ bas rendered confusion in nomenclature excusable. To the eye 
they all present more or less the appearance of soft bituminous coal 
·with a cuboidal fracture. There seems to be no approach in any to the 
hard, compact, glistening anthracite, with the semi-conchoidal fracture. 
]But despite these facts of proximate composition there are several 
":Oals of this list which from their mode of burning deserve to be 
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classed as semi-anthracites. These are the coals from the Ouita, the 
Eureka, and the Shinn openings. The remaining coals are all of 
· nature of semi-bituminous coal8. Even those termed bituminouR in the 
table are so near the border line as not to have the cltaracteristics of 
tltat coal at all pronounced ; others, from the Coal Hill district-i. e., 
from the Felker, Allister, and Coal Hill openings-approach nearer to 
being semi-anthracites. 
Arkansas coals are all more or less soft and friable and not well 
adapted to long transportation. This characteristic is variable in dif-
ferent openings. Much of the coal shipped from Huntington during 
the past year has been stripped coal, which, being soft and stained, was 
calculated to injure the reputation of Arkansas coals. 
Arkansas coals have all a high evaporating power, burn freely, and 
make little smoke or soot. For reaching the best results, however, a 
grate with small openings is necessary, as these coals are liable _to de-
crepitate and to fall through the grate. Coal Hill coal makes an in-
tensely hot fire, producing steam rapidly; but it clinkers and is severe 
in its action upon grate bars. It slacks a goo<l deal on exposure, and 
in burning much fine coal is lost through ordinary grate bars. Sebas-
tian county coal is easily ignited· and quick burning, but does not pro-
duce quite so intense a heat as does the Coal Hill coal; it does not 
clinker, but leaves a loose ash. The Ouita and Eureka coals are not 
considered good for steaming purposes. The coking qualities of sev-
eral ofthe coals have been tested on a commercial 8cale and these tests 
give little prospect that any will produce a merchantable coke. Ar-
kansas coals are all suitable for domestic use, being more or less free 
burning, easily kindled, and burning with a slight draught. Those of 
Sebastian county swell and coke somewhat in the fire, but not objec-
tionably so; they leave a loose pulverulent ash and do not burn out the 
grates. Coal Hili coal is not esteemed as a domestic fuel. In open 
grates it burns with an objectionably intense heat; with this the sul-
phur in the coal be~omes very active· and, as a result, grates and stoves 
are corroded. Some cinder or loose clinker is also formed. The Phil-
pott and Felker coals have a much better reputation. The Ouita and 
Eureka coals are among the best for domestic purposes, and seem to 
satisfy all the chief requirements. They are especially adapted for use 
in self-feeding stoves and for kitchen use. They are easily kindled, 
burn slowly, and do not swell or coke. The Ouita coal leaves a loose 
reddish ash, but the Eureka coal forms a fusible clinker. 
Arkansas coals have heretofore been sent to market without any 
preparation other than a rough sorting into slack, nut, and lump at the 
tipple. Operators are now looking towards crushing and screening the 
coal into various market sizes, and this will, without doubt, add much 
. to the development of the trade. 
CALIFORNIA. 
Total product, 95,000 short tons; spot value, $380,000. 
Mr. William A. Goodyear has made a special collection of statistics 
of coal mines of the State for 1H88 and reports the aggregate amount 
between 90,000 and 95,000 short tons. The total product of the Mount 
Diablo mines was 58,795 loug ton.s, or 65,850 short tons. Of this 
amount the Empire mine produced about ~2,000 long tons, and the 
Pittsburgh and other mines in the vicinity of Somersville produced 
36,795 long tons. The several mines in lone valley, owned by the 
Southern Pacific Railroad Oompan~y, produced 24,404 short tons. The 
tonnage from the Diablo mines is reported in tons of 2,240 pounds, aml 
from thtY lone mines in tons of 2,000 pounds. The total product of 
these miues was 90,254 short tons. If to this should be added small 
lots produced at country banks through the State, the total product 
would be at least 95,000 tons, with a spot Yalue estimated at $380,000. 
Comparatively little development has been made in California coal 
fields d!Jriug 1888. In the reports for 1886 and 1887 special attention 
was called to localities in which coal had be~n mined in the past either 
for local consumption or distant shipments. During the past year 
Prof. Henry G. Hanks, late State mineralogist, has collected special in-
formation from a number of mines in the Statr, and which will be found 
in the report of the State mineralogist for 1888. 
The following table shows the receipt of cQal at the California sea· 
ports during 1887 ~nd 1888: 
Receipts of coal at San Francisco, San Pedro, and San Diego in 1887 and 18o8 
Localities from which coal was brought. 1887. I 1888. 
Auotcalian.......... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..• . . . . . . . Sho[:,., "; I;;~:,~ 
Englishand Welsh............................................. 9-!,028 107,387 
SCOtCh ••·•···••••••••••••••••••••••••••"•"""''""""""""''"'' 12,108 10,510 
Eastern anthracite and Cumberland .. _....... . . . . . . . .• . . . . . . . .. 21, 709 30, 120 
British Col urn bia .. . . • . . . . . .. . . . . . . .. . . . . . . . . . . . . . . . . .. • . .. . . . .. 252, 810 304, 916 
Seattle,l<,ranklin, Green River, Cedar River, Washington Ter· 
ritory ........................................................ 292,179 322,7t2 
CarbonRi~lt Wa11hin,gton Territ~ry ............................ 181,267{ 241, 457 South Pratne, Washmgton Terntor_v..... .. . ... ........ ... .. . 48,1635 
Coos Bay, Oregon, and Mount Diablo, California................ 96, 000 81, 194 
Japan . . . . . . . . . . . . .. . . .. .. .............. ..•... ............ ••.• •. . . . . . . . . . . . . 15, 852 
Total at San Francisco . .. . . . .. . . . . ...... ......... .• . ..•. .. 1, 154,993 1, 386,464 
British Columbia and other foreign.... ••••••. .... .. . . . •. •..... 138,000 166,214 
Washington Territory.......................................... 10,000 .......... . 
-------
Total at San Pedro . . . . . . . . . . . . . • . . . . . . . . . . . . . . • • • • . • • . . . . . 148, 000 166, 214 
British Columbia and other foreign............................ 50,099 --H, 48~ -
Washing;ton rerritory ..... _ ............ ;....................... 6, oco ..••••.••.. 
Total at San Diego .. . . . . .. • • • • . . • • .. . .. • • . .. • . .. . . . . . • • . 56, 099 94, 489 
Total California . .. • . • .. . . . • . .. . •. . . . • . • .. . . . ............. 1, 359,092 1, 647,167 
A review of the c_.gal trade of California during 1888, with prices of 
is given under the general review of the coal trade of the United 
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COLORADO. 
Total product, 2,185,477 short tons; spot value, $4,808,049. 
The year 1888 was marked by a great increase in coal production in 
Colorado, this increase being largely due to the opening of the great 
Glenwood field by the completion of the Colorado Midland and the Deu-
ver and Rio Grande railways into the valley of the Roaring Fork of 
Grand river. 
The growing demand for fuel in the Missouri valley taxed the pro-
ductive capacity of the Trinidad field to its utmost, and the demand 
will in all probability soon cause the opening of new min~s in this ficl1l. 
The Glenwood field is of especial economic importance in view of tlle 
varied character of its coal, which ranges from a first-class anthracite 
to low-grade bituminous coal. 
NORTHERN DIVISION. 
WELD COUNTY. 
Product of Weld county from 1886 to 1888, incl1tsive. 
____ N_a_m_es_o_r_m_i_ne_s_. ----~~~ 1887. ~~~ Total. I 
Short tons. ShoTt tons. Short tons. Short tons. 
Mitchell ...... , ....... , .. .. .. .. . .. .. . .. 18, 840 31, 288 26, 554 76, 682 
Eaton.............................................. 1,600 ............ 1,600 
Brown....................................................... . . 500 500 
Vernon............................................ 1,650 ...... ..... . 1,650 
McKissic .............................. ~............ 740 I 1,000 I 1,740 
Small mines........................... 1,610 4,003 ...... . ..... 5,613 
------·-------
Totals .. .. .. .. . .. . .. . .. . .. . .. .. .. 20, 450 39, 281 28, 054 87, 785 
The Weld county mines are economically of small importance, the 
only mine worked regularly being the Mitchell, which, with the sale of 
the Denver, Utah and Pacific railway to the Burlington aud Missouri 
River railway, passed into the possession of the Colorado Fuel Com-
pany. The coal is the characteristic northern Colorado lignite, and is 
largely .used by the railway. 
BOULDER COUNTY. 
P1'oduct of Boulder county front 1886 to 1E88, inclusive. 
Names of mines. 1886. 1887. I 1888. I Total. 
Tons. ----;::-' Ton~. !----;::-
Louisville....... .... ........................... 55, 896 28, 347 . 5, 075 89, 318 
Marshall....................................... 64,934 130,000 1 110.000 304,934 
Cleveland.................... . ................. 6,100 11,5!1.8 11, 24!1. 28,892 
Star................ . .......................... 7,9!6 11,000 19,020 37 966 
.J aekson . .. • .. .. .. .. • .. .. . .. . .. . .. .. • .. . .. .. . .. 21, 000 29, 273 30, 200 80, 4 73 
Fox ............................................ 24,652 26,566 38,517 89,735 
Garfield ................. ..................... 6,942 10, 022 15,030 31,994 
McGregor..................................... 5,657 7, 516 11,200 24,373 
Stewart... . .... . ............ . ................. 20,973 25,110 29,093 75,176 
Baker. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 187 9, 120 10, 300 22, 607 
Standard....... .... .. ....... . . . .. ... .... . ..... .. ..... . . ... ...... 23,600 23,600 
Simpson............. . ..... ....... .... . ... . ... .......... ... . ..... . 11,126 11,126 
Small mines . .. . . . .. .. .. .. .. . . . . .. . .. . . . . .. .. . 3, 000 8, 836 750 12, 586 
Total ... ....... ..... . . .... . • .... . .. .. ... . '22o, :!87 i 297, 338!315, 155 1 !l32, 780 I 
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Boulder county still maintains its position as third in the list of pro-
ductive counties in Colorado. V\rllile the coal field is inferior to that in 
the southern aml western sections, its proximity to Denver and ample· 
railway facilities cause a great demand for the coal, which is generally 
used by all consumers in Denver. The Louisville mine, which is capa-
ble of a good product, remained practically idle in 1888. 
The Marshall mine has, owing to stratigraphical difficulties, never 
yielded as largely as its owners expected, and the production decreased 
slightly in 1888. The product of the other mines remained about as 
. usual, with a natural increase. The two new producers, the Standard 
and SiiDpson, will probably play an important part in the county's out-
put. 
The Simpson mine is opened on a 12-foot vein of good lignite, and has 
b~en thoroughly equipped with machinery for handling a very large 
daily product. The mine began production late in 1888; hence the 
small output. The capacity of the mine on January 1, 1889, was about 
aoo tons per day. A new shaft is sinking and more extensive openings 
are being made, which, when complete, will probably make the daily 
capacity l ,000 tons. 
The Standard mine bas been supplied with better facilities and is 
now capable of larger production. 
The coal veins of Boulder county are six in number, of which three 
are economically valuable. A large area of known coal land is yet un-
opened, and the county will probably for a very long time be able to 
supply any and all demands fer fuel. 
JEFFERSON COUNTY. 
Pr"duct of Jefferson county front 1886 to 1888, inclusive. 
N arne of mine. 1886. 1887. 1888. Total. 
1------------1------------1----1 
Short tons. Short tons. Short tons. Short tons. 
White .A.sh . ... . . • . . . • • • . . . . • • • • . . . • . . . 9, 928 12, 000 9, 000 30, 928 
----------~---~---~--~-----
In Jefferson county the only mines operated are at Golden. The 
coal vein is vertical, being raised by the uplift of the Colorado range 
after the deposition of tlle rocks of the coal-bearing series. The Yein 
is expensive to work, and practically only enougll coal is mined to sup-
ply the local demand. There are two or three small mines at Golden 
which are occasionally worked, but their small product is included with 
that of the White Ash mine. 
ARAP .AHOE COUNTY. 
Product of .At·apalwe county front 1886 to 1888, inclusive. 
Nameofmine. -----1886.--1;8; -~-1888. Total. 
Sho1·t tons. Short tons. Short ton.~. Short tnns. 
Scranton . . .. .. .. .. .. .. .. . . .. . • .. .. .. .. 11, 000 16, 000 1, 700 28, 700 
-~:.....-~-:...._.,..- I · _I 
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During the past ;year practically nothing was done at 
mine. The coal is a soft, brown coal of very inferior quality, and con-
tains much water and ash. When first put Oil the market in Denver 
its price, $2.75 per ton against $4 to $4.50 for northern Colorado coals, 
attracted quite a number of customers, but its use did not continue. 
The mine is reached by a railway about 17 miles in length, built spe· 
cially to bring the coal to Denver. 
CENTRAL DIVISION. 
DOUGLAS COUNTY. 
Product of Douglas county f01' 1887 and 1888. 
N arne of mine. 
------·--
Short ton.~. Short tons. Short tons . 
.. Donglas ......................... ~~- .. ·~·-j 3,500 400 3,900 I 
The Dought~ mine was opened in 1886, and a spur tra.ck built from 
the Denver and R.io Grande railroad to the mine from SedaJia; but 
the operation of the mine was not a financial success, and mining is 
carried on only upon a very small scale. 1,he coal is used in the im-
mediate neighborhood. 
EL P .ASO 00UNTY. 
Product of El Paso county ft·ont 1886 to 1888, i1lclu.sive. 
Names of mines. I ~::._~~87_. _I 1888. Total. 
I Short tons.\ Short tons. ; Short ton.~. Short tons. Francavilla............................ 50, 000 I 47, 017 39, 114 136, 131 
McFerran ...••..............••...•... - ~ 3, 000 500 5, 000 8, 500 
TotaL............................ 53,000 47,517 4i, 114 144, ~ 
All the coal mined in El Paso county is a lignite of rather low 
grade. The Frauceville mine has already been described in the fol-
lowing volumes of the Mineral Resources: 1882, page 45; 1883 and 
1884, page 27; 1885, page 19 ; 1886, page 245. 
The McFerran mine has been worked on a ~nnall scale for local de-
mands, but in 1888 passed into the hands of the Western Coal and 
l\1ining Company, and is being extensively developed. A branch of 
the Chicago, Rock Island and Pacific railway has been built to the mine. 
The vein worked shows 6 feet of good coal. 
These two mines are about 10 miles east of Colorado Springs. 
PARK COUNTY. 
Product of Pa1·k count.!/ ft'O?n 1886 to 1888, incl11sive. 
Name of mine. 1887. 1888. Total. 
1 Short tons. Short tons. Short tom1. Sho.rt tons. 
Como ..........•....................... , 23, 823 I 23, 4 21 46, 588 J 93, R32 
COAL. 
The only mines operated in Park county are those owned by the 
Union Pacific Coal Company, the vein being known by the name of 
Lechner. The coal is semi-bitumiuous, awl makes a good steam coal. 
The product of the mine is almost entirely consumed by the Denve'r, 
South Park anti .Pacific l>ranch of the Union Pacific rail way. The 
openings on the vein lie about 2 miles south of Como in the South Park 
and are five in number, only two of which, No. 1 ami No. 5, are 
worked. The coal seam is badly faulted and disturbed near the 
openings, and three openings have on that account been abandoned. 
The vein in No. 1 and No. 5 averages about 7 feet in thickness./ The 
mines are well equipped with steam-hoisting works and ventilating 
naachinery. Attempts have been made in the past to coke this coal, 
bitt without success. 
FREMONT COUNTY. 
Pt·oduct of coal in Ft·enwnt county, Colorado, from 1886 to 1888, inclusit'e. 
Names of mines. 1886. 1887. 1888. I Totals. 
-------------1---- ~------· -------
Short tons. ! Short tons. Short tons. , Short toni. 
, Rockvale . . • .. . . . . . . . .. .. .. .. .. .. .. . .. . 205, 212 . 252, 564 276, 089 1 733, 865 
1 Coal Cr~ek.-.......................... . 126,812 154,520 159, 000 ' 440, 332 
I Small mmes ............ - •.. _. .......... .:..:.:.=.:.:..:.:..::.:: :--10, 242 __ a, 700 : __ 13,942 Totals . . . . . . . . . . . . . . . . . . . . . . . . . . . . 332, 024 417, 326 438, 789 1, 188, 139 
'---- ---·--· -· -- I ! -
During the year there was nothing unusual in coal mining in Fro-
mont county. The Oailon City Coal and Coking Company actively 
developed its seven mines located at Uockvale and increased its pro-
duct about 10 per cent. The Colorado Coal and Iron Company pro-. 
dnced but little more than in 1887 from its two slopes at Coal creek. 
SOUTHERN DIVISION. 
HUERFANO COUNTY. 
Product of coal in Hue1jano county, Colomdo, ft·ont 1886 to 1888, inclusive. 
---------- ----·-----------~-~ --
Names of mines. 1 1886. I 1887. 1888. I Totals. 
-----"''-------~-------~-------- ------
: Short tons. ! Short tons. Short tons. ' Short tom. 
Walsen .................... . . ·-·· ..... - ~ 89,913 ' 89, 100 57,400 236,413 
Cameron .. . . .. .. . .. .. .. • • .. • • • • • • .. • • . .. .......... J 42, 710 29, 200 71, 910 
Robinson ................. -.......... - ........... .. , .•• -.. . .. . .. 19, 400 19, 400 
Rouse ..................... -....... ··-· ............ 1 .. ,_.. ...... 49,710 49,710 
Loma .. ,. .. . .. .. .. • • . .. .. .. .. • .. .. • .. .. .. .......... 1...... .. . .. . 3, 900 3, 900 
Totals ........................... --89,913113i810,~9,610 381,3331. 
Huerfano county bas been very actively developed during 1888. The 
completion of the Missouri Pacific and Chicago, Rock Island and Pacific 
milways to Pueblo and Denver, and the consequent opening of large 
and prosperous markets in Kansas and Nebraska, together caused 
the purchase and development of many mines which previously had 
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been undeveloped. The largest new product came from the Colorado 
li"'uel Uompauy, which bought alU.l opened the l{ouse mine. The ':eiu 
worked here is 6 feet in thickness, and the coal is one of the best which 
reaches the Denve1' market. It is semi-coking·, contains a low per-
centage of water, and burns freely and with great heat. The mine is 
being opened on a very large scale, and every preparation is being 
made for producing 1,000 tons of coal per day. The shipment of coal 
began on September 1, and at the end of the year 600 men were em-
ployed. 
At Lorna, 3 miles from Walsenburgh, the Southern Colorado Coal 
Company has opened the Lorna mines. These mines will be operated 
in connection with the Chicago, Rock Island and Pacific railway. The 
vein worked is 7 feet in thickness, and in quality the coal very closels 
resembles that from the H.ouse mine. The State inspector reports the 
two veins worked by this company to show the following sections: 
Sections of two veins wm·ked by the Southern Colorado Coal Cornpany at the Loma mine11. 
I I Ft. In. I I Ft. In. I 
I 
Nnn~&~r:~~~~~~~~~~~:~~::~:::::: 1 2-! j;l ::~~:J-~~-..................... 1 8. 
Co~l ......................... , 3 61 Clean coal ................ 5: 5 6 
. _ Soft clay . . .. . .. . . . . . . .. . . .. 2 . ~ 1 ~
The Colorado Coal and Jron Company produced considerably less 
t~an usual from its two mines, the Cameron and W alsen. 
LAS ANIMAS COUNTY. 
Product of coal in Las Animas county, Colorado, f'rorn 1886 to 1888, inclu8it·e. 
I----N-ames of min-es_. ---l-!886.-1 1887~ _1888. I _Totals. 
Short tons. Sho1·t tons. Short tons. Sho1·t tons. 
Starkville.............................. 143,403 181,270 143, 5:!2 468,205 
El Moro .. .. . . . .... . . . •. .. . ... . . . . ... . . 286, 303 303,070 302,000 I 891, 373 
Chicosa. ..... .......... ...... ...... .... ...... .... . . ....... .. . . . 16,966 16,966 
SIJpris . . • . . . . .. . .. . . . .. .. .. . . .. . . . . . . .. . .. .. . . . . . . . . .. . . . .. . . . . 134, 557 134, 557 
g1i~r:~:::::::::::::::::::::::::::: :::::::::::. :::::~i:~~~: ~i ~g !i: ~~~ 
Totals . . . . . . . . . . . . . . . . . . . . . . . . . . . . 429, 706 506,540 706, 455 1, 642, 701 
--------------·-----·- -
. In Las Animas county the large increase in 1888 over 1887 of 40 per 
cent. was due wholly to the opening of new mines. The properties 
owned by the Colorado Coal and Iron Uom}Htny and the-Trinidad Coal 
and Coking Company produced substantially the same tonnage in 1888 
as in 1887. 
The Chicosa mine bas been open eel by tbe Trinidad Fuel Company on· 
Chicosa creek, about 1.2 miles west of Trinidad. The vein mined yields 
6 feet of clean coal of the same general character as that of the district. 
The joint track of the Denver and Rio Grande and Denver, Texas and 
Fort Worth railwayR is about 2 miles from tlw mine and is connected 
by a spur track. Tbe mine has been well opened and is rasily worl\:ed. 
The dip of the vein is about six degrees, and the vein is entered on its 
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out-cropping edge. 'fhe mine was primarily opened with a view to sup-
plying tbe newly opened Texas markets witb fuel. 
The largest of tbe new mines is the Sopris, which is owned by the 
Denver Fnel Company. The openings are locatecl about G miles south 
of Trinidad and sbow a 7-foot vein of clean coal, wbiclt makes a good 
coke. The dip of the vein is less than four degrees, and tltere is a heavy 
cover. The mine is connected with a spur track from the Denver, 
Texas, and Fort Worth railroad by a tail-rope tramway. The mine has 
been thoroughly equipped with the best modern machinery to insure a 
large output, and its capacity on January 1, 1889, was over 1,000 tons 
per day. The company operating it is connected with the Cbicago, 
Burlington and Quincy Hail way system, and has a large market alreacly 
established in Kansas and Nebraska. 
~he Valley mine, operated by the Paton Coal and Coking Com-
pany, is south of the Sopris, and was opened fully in 1888. The State 
inspector _reports the vein much faulted and broken, and the coal 
characterized by frequent seams of bone and slate. 
The Gray Creek mine was opened in 1888, and is operated by the 
Colorado Coal and Iron Company, under lease. The mine will probably 
show a large product in 1889. 
The coal veins o( Las Animas county attracted much attention in 
1888, and have good railway facilities. The coal is of good quality, 
the great Missouri Valley market is within easy reach, and the supply 
is always less than the demand. Almost all the coaL mined near Trini· 
dad makes a good coke. 
LA PLATA COUNTY. 
Product of coal in La Plata county, Colorado, from 1886 to 1888, inclusive. 
Names of mines. 1886. 1887. 1888. Total:;. 
--------
Short tons. Short tons. Short tons. Short tons. 
San Juan .............................. 14,000 14, 000 26,000 54,000 
Porter ... .............................. 1, 910 2,880 2, 775 7, 565 
Small mines ........................... 2, 256 6, 000 4, 850 13,106 
Totals ...........••............ ... 18,166 1 22,880 I 33,625 1 74,671 
The coal mines of La Plata county are operated only for the local de-
mand in Durango and Silverton, both small towns. Some of the coal 
is burned in locomotives by the Denver and Rio Grande railroad, and 
most of that from the Porter mine is coked for tbe use of the San Juan 
smelter at Durango. 
DOLORES COUNTY. 
P1·oduct of coal in Dolores county, Colorado, front 1886 to 1888, inclttsive. 
-
I 
Name of ruine. 1886. 1887. 1888. Total. 
----
Short tons. Short tons.
1 
Short tons. Short tons. 
Grand View ........................... ................. 1, 000 200 1, 200 
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The Grand View mine is worked only to supply the needs of the Grand 
View Smelting Company at Rico. The coal occurs in a 16-iuc'Q seam, 8 
miles fi'om the smelter. The coke made from the coal is reported to be 
rusty and friable, and costs from $11 to $13 at Rico. The smelter was 
h1 blast only a short time during 1888, and but little coal was taken 
from the mine. 
WESTERN DIVISION. 
PITKIN COUNTY. 
Product of coal in Pitkin county, Colorado, for 1887 and 1888. 
I------N~a_m_eso_r_m_in_es_. ---~~~r 1881_.- _I 1888. I Total 
Short tons. Short tons. · Short tons. 
Spring Gulch . . . . . • • • • • . . . • . .. . • . • . • • . . • . . • . .. .. .. 4, 000 28, 000 1 32, 000 
I 
Thomp•on ..••••..••••..•••••.•...••.•...•.•••....•••••• ······j 113 .. 1131 
Total. ........................................ --~000 ,- 28, 113 j~2.li3_ 
The only mine which produced any considerable amount of coal in 
Pitkin county in 1888 was the Spring Gulch, which is owned by the 
Grand River Coal and Coking Company. The mine is situated in 
Jerome Park, on the Roaring Fork, and at the terminus of the coal 
branch of the Colorado Midland railway. The mine is on the coking 
vein, which is here about 42- feet in thickness. The coal produced is 
almost entirely consumed in making coke at Cardiff. Besides the two 
productive mines of this county, some of the best coal mines in the State 
are opened by the Colorado Coal and Iron Company and tue Colorado 
Fuel Company. The latter company owns anthracite, coking, and bitu-
minous veins on the slope of the Roaring Fork, but the mines of both 
companies are unproductive, owing to lack of railway communication 
with the markets. 
The Coal Measures of this field are remarkable from the fact that they 
produce anthracite, coking, and non-coking coals. The alteration of the 
coal is due in part to the uplifting of the measures, but chiefly to the 
influence of the vast eruptions of porphyries, which built the Elk mount-
ains. The nearer the erupth~e range the more complete the meta-
morphism. The coal veins can be traced up the Roaring Fork, aronud 
the west side of Chair mountain, and across the head of Anthracite 
creek to Crested Butte and Baldwin almost continuously, but the por-
tion of the coal field :r:ying in Gunnison county only contains one or, 
·perhaps, two economically valuable anthracite co< I veins. The great 
obstacle to the development of the Grand River and Roaring Fork 
fieltl is the necessarily great cost of carriage to market. Both the Den-
ver and Rio Grande, and the Colorado Midland rail ways cross the 
Continental divide before reaching Leadville, and each road has one 
other watershed to cross. before reaching Denver. 
The same Coal Measures are traceable, with scarcely a break, up the 
divide betwet.n Rifle and Elk creeks to and across the White river, 
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around the White River Plateau or Flat Top mountains, into Routt 
county, and north past the Elk Head range into Wyoming. The Flat 
Top rang-e is volcanic, and where the coal is found near the eruptives it 
bas generally been changed into anthracite and coking coal. On the 
north side of Mount Oruo of this range occurs a small anthracite field 
and a small area of coking coal, but they are both at a great altitude, 
about 11,000 feet above the sea-level, and the Measures are broken and 
tilted. The location will probably remain inaccessible to railways. 
Where the Ooal Measures cross tpe White river near Meeker, the coal 
is either lignitic or semi-bituminous in character. It is found in wide 
veins, and a little is mined to supply the local needs of the small town of 
Meeker. The coal field of Pitkin and Garfield counties is perhaps the 
best in the West, but it must from natural difficuU.ies remain a compar-
atively small producer for many years. 
GARFIELD COUN1'Y. 
Product of coal in Garfield county, Colorado, for 1887 and 1888. 
1 Names of mines. ~8~--~__'_''~:_J_--=:~·~1 
' I 
Marion- . -.... -..... -.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ShorJo~oo~~ : ShorJo~:~ I ShorJto~ 
Sunshine ........... _ ..... _......................... 10, 010 I 40, 000 50, 000 
Newcastle········································-~== 15,000 I 15,000 
Total _.................. .. . . • . . . . . . . . • . . . . . . . 30, 000 115, 000 145, 000 
Garfield county was the scene of great activity in coal mining in 1888. 
The mines operated lie along the Roaring Fork of Grand river and 
along the Grand river. All the mines in the county are operated by 
the Grand River Coal and Coking Company of Glenwood Springs. 
The Marion mine is situated about 2 miles northwest from the ter-
minus of the Jerome Park branch of the Colorado Midland railroad. 
The vein operated is 5~ feet in thickness, and the dip is between 45 and 
60 degrees west. The vein which is worked here and at the Spring 
Gulch mine is the coking seam, and has been already described in pre-
vious volumes of Mineral Resources. The company operated in 1888 
one hundred coke ovens of the bee-hive style, and are constructing one 
hundred more. The coke is possibly the best made in the West, and 
is used largely by the Lead ville lead smelters. 
The Sunshine mine is located about 5 miles north of the Marion, and 
opens the thick non-coking sea~ of coal which is here 9 feet in thick· 
ness. The coal is bituminous and of very good quality. It is largely 
used by the Colorado Midland rail way for fuel, and is sold in Glen-
wood, Leadville, and Aspen for domestic uses, some of it also finding 
its way to Denver. 
The~Newcastle mines are located at Newcastle, the western terminus 
the Oolorado Midland railway. Here the Grand river cuts the up-
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lifted Coal Measures at almost a right angle, and the veins are opened 
by tunnels. Five openings hav:e been made on the five valuable coal 
veins which occur in this field. The Colorado Midland railwas wa~ 
completed to Newcastle very late in 1888, and the product of the mine 
was consequently sma.n. It i~:J capable of supplying· almost any demand. 
GUNNISON COUNTY. 
Product of coal in Gunnison county, Colorado, j1·om 1886 to 1888, inclusive. 
I-------N_a_m_e_s_or_m_i_ne_s_. ______ l---18_8_6. __ 
1 
_______ 
1 
_____ __ 
Short tons. 
1887. 1888. 
Short tons. Short tons. 
Crested Butte......................... 102,918 
Anthracite Mesa....................... (a)19, 628 
Baldwin............................... 37, 405 
Small mines...... . .. . . . . . • • . . . . .. . . . . . .. ......... . 
Total...... . . . . . • • • • • . • • . • . . . . .. . . l 59, 951 
a Anthracite coal. 
161,390 
(a)36, 000 
42,732 
3, 000 
243,122 
156, 000 
(a)44, 791 
57,583 
............... 
258,374 
Total. < 
-----
Short tons. 
420,308 
(a)lO(l, 419 
137,720 
3, 000 
661,447 
There has been practically no change in coal m1nmg in Gunnison 
county in 1888. The annual product of anthracite coal from the An-
thracite Mesa mine reached its highest. point during the year. The 
coal is very largely consumed in Denver. 
At the Crested ButteJDine the hoisting facilities have been consider-
ably improved and the capacity increased. 
At the Baldwin mine there has been no change. 
MESA COUNTY. 
Product in 1888, 300 short tons. 
A little coal is taken from lignite outcrops in Mesa county for ranch 
use, and it is proposed to build a railway for hauling coal from some of 
tbe veins, but nothing of importance bas yet been done. 
A large percentage of the total coal product of Colorado is mined 
by or in the interest of railways. The Colorado Coal and Iron Com-
pany is the oldest and largest producer in the State, and is connected 
with the Denver and Rio Grande by traffic agreements. Its product 
to January 1, 1889, has been as follows: 
Prodtwtion of coal by the Colorado Coal and I1·on Company. 
1 
___ _:__Y_ea_rs_. ------1 Quantity. I------Y-ea_r_s. _____ 
1 
__ Q_ua_n __ u_ty_. 
Slw1·t tons. Short tons. 
1873 .. . . .. .. .. • .. .. .. .. . .. . .. .. 12, 187 1882 .. .. . .. • .. .. .. . . .. .. • . ... .. 511, 239 
1874 ..... ........... ...... ...... 18,092 1883.. .... ... .•••.• ...... ...... 602,396 
i~~~ : :::::: : ::: : :: ::::::: :::::: ~g: ~i~ 1 i~~~ : :::::::: :::::::::::: :::::: t~~: ~~z 
1877 . . .. .. • . .. . . .. . .. .. .. .. .. . . 44, 410 1886 . . .. . .. .. . .. . . .. .. .. .. .. .. . 605, !15(i 
1878........................... 82, 140 1887......... .................. 750, 7!JO 
1879 . . . . . . . . • • . . . . . . . • . . . . . . . . . 120, 102 1888 . . . . . . . . . . • . . . . . . . . . . . . . . . . 737, 113 
1880 r.......................... 221, 378 .
1 
~----
1881. ...... ..... ... ...... ...... 350,9441 Total production . ........ 5,106, 309 
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The production of coal' in 1888 by companies operated by, o&- in the 
interest of railways in Colorado was as follows: 
Product of Colorado coal ntines operated by or in tile interest of milway companies in 
1t!88. 
I-----------------------R-a_n_w_a_Y __ s.______________________ Quantity. I 
Short ton1. 
Denver and Rio Grande.................................................. 737,113 
Union Pacific............................................................. 104.,171 
Atohison, Topeka and Santa Fe........................................... 419, 621 
Burlington and Missouri River............................................ 203, 107 
Denver, Texas and Fort ·worth................ . .. .. .. . .. .. .. . .. .. .. . . .. . 56, 110 
Colorado Midland ........................................................ -~---1_4_7,_o_oo_ 
Total . . . . . . .. .. .. .. . . .. . .. . . .. . .. .. . .. . .. .. • . . . . . .. • .. . .. .. .. . .. . . .. . 1, 667, 122 
The railway product was about 76 per cent. of that of the State. 
The product of anthracite coal was 44,791 short tons. · 
The product of coal in Colorado in 1888, by counties, was as follows: 
Product of coal in Colorado, by counties, in 1888. 
Counties. Quantity. 
Las Animas ............................................................... .. 
Fremont ................................................................... . 
Boulder ................................................................. _ .. . 
Gunnison ................................................................ .. 
Huerfano .................................................................. . 
r:r:l~ta· ::::::::::::: :::::~::::: :::::::::::::::::::::: :·:::::: :::::::::::::: 
Short tons. 
706,455 
438,789 
315,155 
258,374 
159,610 
115,000 
Pitkin ..................................................................... . 
Weld ......................... · ............................................. .. 
El Paso ............................................... -.................... . 
Jefferson ................................................................... . 
Arapahoe ................................................... ~ .............. . 
Park ....................................................................... . 
~~~~1~~~::::: :::::::::::::::::::::::: :::· ::::::::::::::::::::::::::::::::::: 
Dolore ................................................................... .. 
33,625 
28,113 
28,054 
44,114. 
9, 000 
1,700 
46,588 
400 
300 
200 
Total .. .. .. .. .. .. .. .. . .. . .. .. • • . .. . .... .. . . . . .. .. .. .. .. .. .. .. .. .. .. .. • . 2, 185, (77 
Coal production of Colorado from 1864 to 1888, inclusive. 
Years. Localities. Production. 
-----1------------------------------------l----- ·--~~-
, Short tonB. 
1864. .... Jefferson and Boulder counties ................................... . 
1865 ........... do ............................................................ . 
1866 ........... do ........................................................... .. 
1867 ........... do ........................................................... . 
1868 ........... do .......................................................... .. 
1869 ........... do .............. · ............................................ .. 
1870 ........... do .......................................................... .. 
1871. .......... do .......................................................... . 
1872 ........... do.................................................. 14.,200 
Weld county............................................. 54,340 
1873..... Jefferson and Boulder counties ........................ . 
Weld County ............ · ............................... . 
Las Animas and Fremont counties ..................... . 
14., 000 
43,790 
12,187 
15,000 
44,280 
18,092 
187 4 . . . . . Jefferson and Boulder conn ties ........................ .. 
Weld county ............................................ . 
Las Animas and Fremont count.ies ...•.........••....•... 
500 
1,200 
fl,400 
17,000 
10,500 
8, 000 
13,500 
15,600 
68,540 
69,977 
77,372 
236 MI ERAL RESOURCES. 
Coal prod·uction of Colorado from Hi64 to 1888, inclusive-Continued. 
Years. Localities. Production. 
1875. . • • . Jefferson and Boulder counties ...........•........... -. 
\Veld county ............................•......... - . ·- · · · 
Las Animas and Fremont counties .....•••.•............ 
1876 ..... Jefferson and Boulder counties ......................... . 
Weld County .........................•••..........•..... 
Las Animas and }fremont counties .......•....••.••.•.... 
Short tons. 
23,700 
59,860 
15,278 
28,750 
68,600 
20,316 
98,838 
117,666 
1877 ..••..........•.............•.•...•••.••••••••••.•••...•••..•••....•...•.. 160,000 
1878 ...•. Northern division........................................ 87,825 
Central division................................. ........ 73,137 
Southern division . . . . .. . . . . . . . . . . . • . • . • . . . . . . . . • • . . . . . . . . 39, 668 
1879 .•••. Northern division ..........•..•.........•............... 
Central division ......................................... . 
Southern division........................ . . .. . . . ....... . 
1880 ..... Northern division ....................................... . 
Central division ........................................ .. 
Southern division ....................................... . 
Northwestern division .................••................ 
Unreported mines ....................................... . 
1881. .... Northern division ....................................... . 
Central division ......................................... . 
Southern division ....................................... . 
North western division ................................. .. 
Unreported mines ....................................... . 
182,630 
70,647 
69,455 
123,518 
136,020 
126,403 
1, 064 
50,000 
156, 126 
174,882 
269,045 
6, 691 
100,000 
1882 •.... Northern division........................................ 300,000 
Central division.......................................... 243, 694 
200,630 
322,732 
437,005 
706,744 
--- 1,061,479 
Southern division........................................ 474,285 
Northwestern division .......•...•....••..... ···········-~ 43,500 
1883 ..... Northern division . . . .. . . ... . . . . . . . .•.... .•.•.... .. . .•. .. 243,903 
Central division.......................................... 396,401 
Southern division .... _ .................................. : 501, 307 
Northwestern division ............................ ., ...... 1 87, 982 
--- 1,229,593 
1884 ..... Northern division....................................... 253,282 
Central division.......................................... 296,188 
Southern division........................................ 483,865 
Northwestern division ..... _ ......... _................... 96,689 
--- I, 130, 024 
1885 ..... Northerndivision ........................................ 242,846 
Central division ........................................ _. 416, 373 
Southern division . . . . . . . . . . . . . . . . . . . • . . . • . •• . • . . . . . . .. . . . 571, 684 
Southwestern division ..................•......... _...... 125, 159 
--- 1, 356, 062 
1
)886 .... Northern division........................................ 260,145 
Central 1li dsion ... _ ..................... _................ 408, 857 
Southern division........................................ 537,785 
Southwestern division . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . . . . . 161, 551 
--- 1, 368,338 
1887 ..•• Northerndivision ........................................ 364,619 
Central division.......................................... i!H, 764 
Southern di ision...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 662, 230 
Western division . . . . . . . . . . . . . . . . . . . . . . .. . . . • . . . . . . . . . . • . 273, 122 
1
--- 1, 791, 735 
1888. Northt·rn division........................................ 353, 909 
I 
Central division ............................ -.- ·- ·- · ·-- · ·1 529, 891 I 
Southern division....... . . . . . • • .. . . . . . . . . . . . . . . . . . . . .. . . . 899, 690 
Western division . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . 401, 987 
--- 2, 185,477 
~--~-
The increase in total production over 1887 was 393,742 tons, or 22 
per cent. The average value of the coal on the cars at the mines was 
$2.20 per ton, making tbe value of the State's production in 1888 
$4,808,049.40. 
The average number of persons employed was 5,375, and the average 
price paid for mining and timbering is 70! cents per ton of 2,000 pounds. 
The average cost of producing the coal on the cars, including royalties, 
was $1.80 per ton. 
Pr64Ut,t C,ttd cTutraoter of Colorado n&ines in 1888, by John McNeil, State inspecter of coal mines. 
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. . _ Ft. In. jSiuwt tM.-.,ShM't tom.,Short tom.IShor~ tom. 
LaB Animas . . Colorad. o Coal and Iron Dr1ft ... , Bituminous •••••• j 7 6 1 500 . . . . . . • . • • . . ••••....•..••...•.•.. · 302, 000 Company. - · 
ElMoro Run of mine; coke 
made, 95,100 tons. 
Starkville ••••••... , .... do ..••.•••. TrinidadCoalandCoking ... do .••..••. do ..•••••.•••.• 
Company. 
Cbicosa .•••....••...... do . . . . . . . . . Trinidad Fuel Company ..... do .••.•• ~.do 
:MineA.Sopris ......... do ......... Tho Denver Fuel Com- .•. do .......... do ..••••••••••• 
pany. · 
Valley ................ do ......... Raton Coal and Coke ... do ••••.••. do. 
0 
4. 6 
409 
80 
500 
100 
' Company . 
. Q-ay Creek •••.••...•.. do ......... Colot·ado Coal and Iron ... do ........ do ..•••.•.••••• 1 ........ 1 40 
· . CoiQp!Wy (leased). 
99,867 43,665 
11,337 1,868 3,7111 
~A::f ......... _ -- __ .. --------- --· :-- ·· · ---- ·· ··--· ··---- ····.--· ··· ...... ······ · ······ ····· ··r·~-- · · · · 1· , 
Fort Lewis ..••••.. L!' Plata ..•.• ~. Un1ted StatesA.rm-r ...... Dnft ....... do............. 9 0 , 4, ................. _ ................ ~ 
:Rockvale No.I .... ]fremont ...... CailonCityCoalCoinpany Shaft ... Semi-bituminous.. 3 4 460 124,275 10,~ 31 
:Rockvale No.4, ......... do .............. Qo ...................... do-~-- .... do............. 3 5 270 - 96,838 16,959 ••••••...•• 
Rockvale No.5 ........ do ............... llo .................. Slope ....... do ............. 6 0 2l 12,265 ....... ... 2,070 
.Rockvale No.7 ........ do ............... do ...................... do ........ do .. ~.......... 6 0 120 12,~3 366 502 
Coal Creek No.I ...... do......... Colorado Coal and Iron ... do .••..••• do............. 4 6~ 5 .............................. . 
CoalCreek N. o.2 .. , .... do·;· .. ····! .. -~-~~:~:: .................. do .... , .... do............. 3 tS 4,50 l ..... ~ ... 
1 
........... ,.~-----··· 
Oak Creek .•••••.....•. do ......... Mellor Brothers .......... Drift ....... do............. 3 5 l4 ....... ;i··· ••.•.•..••.••••••..••. 
Alkali Gap ............ do.----~-- Moore Brothers......... Slope ....... do............. 3 o 10 1, -=~ ..................... . 
8 0~1 130 8 0 
9 0 57 
• 6 35 
' 6 33 
' 6 25 
' 6 35 5 0 . 25 
12 0 18 
:Marshall No. 3. • • • • Boulder .. ,,. • . . Marshall Consolidated 
• Coal Mining Company. 
Marehall No.5 ......... do ............... do ................... Drift .•••••. do 
Fox, ................ ···:clo . . ....... Fox & Patterson ....... : ~lope ••••••• do. ~tandard ............... do •········ Standard Coal Company .. 1:1haft ••••••• do. 
St-Ill' ...•• .._'. ••••••••.••• .-.do ........... . StarCoalCompany ... I .... do ........ do ............ . 
McGrei()r ............. cJ9 ··--·~·· .· ~regorCoalCompauy ... do ........ do ••• : ••••••••• 
Cleveland .............. do ......... ClevelaadOoal Company ... do .•..•••. do ••••••••••••• 
Garfield ......... : ••••• ,.do, .......... Gartleld Coal_Oompany ..... do .•• , .... do .•••••••• ~ ... 
Baker .... ~·-······· ••• ado ••••••••• · Baker9oal COmpany.~··· Slope ..... , •• dq .............. . 
85,000 ••••••• .... 
• 28,667 7,700 
18,600' ........... 
15,020' ........... 
8, '100 ' 1, ggg 
8,800 2, 
' 10,180 1,-900 
• 8, 000 2, 200 
25,000 
2,150 
5,000 
4,000 
3,080 
I 144. 
2,1100 
' ;100 
143,532 
16,006 
134,557 
91,650 
14,000 
3, 750 
1, 750 
134,886 
113,597 
14,335 
13,271 
37,000 
Coke made, 19,6M 
tons. 
Run of mine; coke 
made, 6,000 tons, 
Mine run. 
New mine. 
Estimated, ·small 
mines near Trini-
dad. 
Estimated. 
}New~....: 
122,000 
2, 500 I Small opening. , . 
1, 200 E11timated7. small 
mlne near Caiiea 
City. 
110,000 
88,517 
23,600 
19,020 
11,200 
11,241 
15,086 
10,88Jl 
0 
~ 
~ 
I 
Product and character of Colorado n~ines in 1888, by John McNeil, State inspector of coal mines-Continued. 
Names of mines. Counties. 
Davidson .............. do ........ . 
Cannon ................ do ••••...•. 
Stewart ................ do .......•. 
Jackson ............... do ....... .. 
Simpson ............... do .. ..... .. 
Operators. 
b1 
. !3 
~ 
Po Q 
..... 
Q 
"0 
~ 
~ 
Character of coal. 
Edwards and Lewis Coal Shaft ....... do ............ . 
Company. 
Cannon Coal Company ...... do ........ do 
Goodredge & Marfel. .•.. : ... do ........ do 
Jackson Coal Company . . .... do ........ do ........... . 
Simpson Coal Company ..... do ........ do 
Louisville .••...••..... do ......... Loch & Co .................. do ........ do ........... .. 
Como No.1 ........ Park .......... Union Coal Company ... . Slope ... Semi-bituminous .. 
Como Yo. 5 ......•.... do . . . . . . . . . . do ..................... do ........ do ............ . 
Mesa .. .. . . . . .. . . Mesa .. .. .• . . . Book Cliff Coal Company. Drift.... Bituminous ...... . 
Grand View ....... Dolores ....... Grand View Mining and .. . do ........ do ............ . 
Smelting Company. 
Anthracite No.1. .. Gunnison.... . Colorado Fuel Company ..... do . . . Anthracite ..... .. 
Crested Butte .••....•.. do ......... Colorado Coal and Iron ... do .... Bituminous ...... . 
Company. 
Baldwin .............. do ......... Union Coal Company ..... Shaft ... Semi-bituminous .. 
:Mitcheil ........... Weld ......... Colorado Fuel Company ..... do .... Lignite ......... . 
Brown ................. do . .. . .. . .. M. Brown ................... do .. . . . . do ............ . 
"\Valsen ............ Huerfano ...•. Colorado Coal and Iron Slope ... Semi-bituminous .. 
Company. ' 
Cameron ..•........•.. do .....•......... do . ••••••............... do ........ do ...•....•.... 
Robinson ......••...... do ..... : ........ . do ...................... do . ....... do ............ . 
1{ouse ................. do ......... Colorado Fuel. .............. do .... Bituminous ..... .. 
Indian Creek ...... l. ... do ..••.•... 1 John F. Moore Drift .... ! Semi-bituminous 
Loma No.1 .••••••. 1 .... do ·········1 Southern Colorado Coal I Slope ---~-----do 
LomaNo.2 ............ do ••••••••. ·--~-~dE~~:: ................. do ........ do. 
Loma No.3 .••.•••..•.. do ............... do ..•••••.•••••••••..... do ......•. do 
~ Q 
Q 
.... 
Q • 
rnS 
rn~ 
<OIQ;> 
ern 
~ 
.:::: 
E-' 
Ft. In. 
2 9 
14 8 
5 0 
5 0 
H 0 
8 0 
8 0 
8 0 
4 6 
1 8 
5 
0 
5 6 
5 0 
4 0 
6 6 
3 
7 u 
6 0 
5 8 
5 8 
8 Q;) 
..... 
om ~ 
.... 
... o Q) .... 
.:;:Po 
8 
0 
~ 
~­~-; 
~8 
c:lp, 
.§s 
0:::1 
....... 
Pot 
~ 
.... 
0 
= ..... Q~ :gg 
.g 
Q 
&:; 
.... 
0 • 
~'2 
oo ~Q 
c:l,:.~ 
I:IQ 
"'C'd o.-
"""' Pot 
j ..... 
c.s 
"g8 
~= C'd 
........ 
~Q 
0 
~ 
Remarks. 
4 
Short tons. ,Short tons.,Short tons.,Short tons. 
150 . . . . . . . . . . . . . . . . . . . . . 1fi0 I ThiR company is 
40 600 ........... 
55 21,302 ~ ::~ ~--····;;; 50 26, 700 
... 8, 826 ..... ...... 2,300 
20 4, 255 
~ 156 42, 107 
13 300 
10: 1 
:wo 
37, 291 
240 
130 I ... ,,. 60 21,558 
2 .......... 
125 ........... 
75 
6~~ , .... 37; 828" 
3 600 
}100 3, 300 
just opening. 
600 New mme. 
29,093 
30,200 
1J, 126 New mine, com-
5, 075 
menced Septem-
ber, 1888. 
46,588 } . Newmmes. 300 
2oo I 
44, 791 This coal is sized 
in three grades. 
156, 000 Coke made, 40,700 
tons. 
57,583 
26,554 
500 
57,400 
29,200 
19,400 
49, 710 . Mine opened Sep-
tember 1, 1888. 
600 
3, 300 
(These mines were 
1 
opened during 
1888, and began 
shipments on 
Dec. 1; they will 
be ventilated by 
a 20-inch diame· 
ter fan. 
t-:) 
~ 
~ 
t::: 
lo-o4 
z 
~ 
~ 
>-~ 
~ 
tzj 
rn 
0 
~ 
~ 
a 
tzj 
rn 
Denver, Texas and Fort ... do .••. Lignite........... 8 0 
Worth Coal Company. · 
McFerran ......•.. •! •••• do ..•....•. 1 WesternCoalandMining ... do .••..••. do............. 6 0 
Company. 
San Juan ...•.•.••. 1 La Plata ...... I San Juan Coal Miniri~r Drift ..•. Bituminous....... 4. 0 
Porter .........•....... do ........ . 
~~lm~l~~·::::::::: ::::~~ ::::::::· 
Elack Diamond ........ do ........ . 
White Ash ........ Jefferson .... . 
Scranton ........... Arapahoe .... . 
McKissic.......... Weld ........ . 
3 4 
3 0 
4 6 
4 0 
7 0 
7 0 
75 
38 
20 
4 
2 
3 
3 
20 
2 
PearlAsh .•........ \ Douglas ..•••. W.T.Wells .............. \ Shaft ... Lignite .••••.••••• ! 9 0 20 
Marion ............ '~· Garfield ....•. Grand River Coal and I Drift .... Bituminous ....... , 5 6 40 
Sunshine .............. do ............ ?.~~~-~~~:~~::': ........... do .... Semi-bituminous .. j 8 6 55 
New Castle ............ do ............... do ..................... do .... Bituminous....... 8 0 40 
Spring Gulch ...... ! Pitkin ........ l .••.•. do. . .......... do .... ! ..•. do ..•••....••.. 4 6 40 
Tliompson ......... 1 .... do ......... 1 Colorado Coal and Iron l ••• do ..•. ! .••. do 
Company. 
30,096 
4, 000 
20,000 
6, 002 
600 
2, 500 
3, 016 
400 
3, 500 
75 I 500 
200 
39114 
5, 000 I New mine; first 
shipment Nov-
ember, 1888. 
26,000 
2, 775 
1, 000 
1,100 
1, 000 I Estimated. 
9, 000 
1, 700 
1, 000 I Estimated for Me-
Kissic and other 
small mines. 
400 I Mine re-opened De-
1 cember7, 1888. 
60, 000 Mine run. 
40,000 
1~ 000 I Mino mn. 
28, 000 Mine run ; coke 
made, 15,000tons. 
113 New mine. 
c 
0 
II>-
r 
t.:> 
~ 
·~ 
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DAKOTA. (a) 
Product in 1888, 34,000 tons; spot value, $119,000. 
The business of mining coal in Dakota still remains, as in the past, · 
an unsatisfactory condition. While there are many published sta 
ments of coal discoveries, the output of the mines is insignificant when 
compared with the total fuel consumption. The only systematic mining 
on a large scale is done at Sims, by the Northwestern Grain and Fuel 
Company. The Sims mine produces lignite of fair grade, and where t 
bed is opened there are about 7 feet of merchantable coal. AlL the bed 
is not mined out. The roof of the coal here is a talcose clay, which re· 
quires heavy tim bering, rendering coal mining quite costly. The floor 
of the seam is fire clay, which is not utilized. During 1888 many ad· 
ditional openings were made, and the productive capacity of the mine 
was raised to about 100 tons per day. The price paid miners for coal 
is 75 cents per ton, run-of-mine. Durmg 1888 this mine produced 18,000 
tons, or more than half the entire product. 
Many discoveries of coal are reported, but not many mines have been 
worked, the coal beds being generally of slight thickn~ss and the quality 
of the coal poor. Near Mandan Mr. John Warn bas opened a 3-foot 
vein of coal, which is said to be the best yet produced in Dakota, and 
has begun systematic work with a view of marketing the coal, which is 
reported clean and free from clinkers. This coal is sold in Mandan at 
$2.65 per ton. 
At New Salem, l\forton county. about 3,000 tons of lignite were mined 
in 1888, and at Dickinson, Stark county, about 8,000 tons. In addition 
to these amounts, farmers mined and brought into Mandan and otller 
towns about 5,000 tons, making the total production 34,000 tons. The 
number of men regularly employed in mining coal is probably less than 
one hundred. 
The report and analyses by Mr. George H. Eldridge, which were pub-
lished in Mineral Resources for 1886, page 250, show the general char-
acter of the Dakota coals heretofore developed. 
GEORGIA. 
Total product in 1888, 180,000 short tons; spot value, $270,000. 
The coal fields of Georgia are confined exclusively to a small area 
which has been estimated to contain about 200 square miles, in the 
extreme northwestern corner of the State. This coal area runs along 
tlle eastern boundary of the Appalachian coal field. The only commer-
cial establishment is that of the Dade Coal Company, whose mines are 
located at Coal City. The total product by this company during the 
year was 178,800 short tons, of which 125,000 tons were manufactured 
into coke, 51,300 tons shipped to market, and 2,500 tons consumed at 
the mines. This company's product is shipped to railroads and iron 
furnaces in the immediate vicinity of Chattanooga. The av~rage value 
~Reported by Mr. F. F. Chisolm. 
the coal in 1888, at the mouth pf the mine, w:as t1.50 per ton of lump 
coal. At the Dade mines the bushel is the unit of measurement; a ton 
of the coal is rated at 25 bushels. The average weight of the coke 
produced is 40 pounds per bushel. The average thickness of the coal 
bed worked is 3 feet 6 inches. This bed is estimated by Mr. C. B. 
Finley, the general manager of the company, to underlie 10 square 
miles of territory. The mine , was worked 300 days during tbe year, 
and 500 convicts are employed at the mines and coke-ovens. The fol-
lowing is an analysis of coal reported by the company: 
.Analysis of Dade coal, Coal City, Georgia. 
Ash ••••• •••••••••••••••••••••••· •••••••••••••••••••••••.•••••••••.••••••••• .JP••: Fixed carbon.................................................................. 74.83 
I Volatile matter .•••.•••••• • • • · • • • • • • • · • • • · • • • • • • • • • • • • • · • • • • • • • • • • • · • • • • • • • • • • · 
15
· 
36 1 Sulphur ....................................................................... -~
Total..................................................................... 100.00 
I 
This coal is rated in the trade as a semi·bituminous coal. The pro-
duction of this company during 1888 is much less than tllat reported 
for 1887 as published in the report for that year. No fair comparison 
can be made, however, with the figures for the two years, since an error 
was made in January, 1888, in ftlling out the blank form showing the 
total product of this company during 1887. 
Although the establishment of the Dade Coal Company is the only 
of any commercial importance in the State, it bas been estimated 
there were mined at country banks during the year 1,200 tons, 
making the total product for 1888, 180,000 short tons. · 
IDAHO. 
Tot~l product in 1888, 400 short tons; spot value, $1,800. 
Numerous reports have been published as to the discovery of availa-
coal beds in the Territory, but no reliable facts have been ascer-
::t~·Ine~a in regard to any· accurate development in any special locality. 
several coal beds have been found at different points and have 
worked for local consumption at different times is well known, and 
been referred to in numerous government reports and coa.l-trade 
rdOIIUUtau~; but all that can be lP-arned about the coal is that it is of such 
Jnt.er14lr value as to prevent its development as a fuel either in compe-
with other coals, which can be brought into the Territory, or with 
which can be cut in most localities in which the coal has been found • 
• F. F. Chisolm has visited a number of localities in which good 
has been reported to be found, and reports the coal in all of them 
worthless. 
the Wood river Mr. Chisolm reports the occurrence of a form of 
The product from the beds in all these localities is reported 
''WCirttltles:s. Although no special information h~s been Qbt~iQed a$ 
a617MI~-1(} 
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to the coal which has been produced, it is believed that several hundred 
tons of coal have been mined in different portions of the Territory for 
local consumption by prospectors and miners. 
ILLINOIS.(a) 
Total product in 1888, 14,655,188 short tons; spot value, $16,413,811. 
The greater portion of what has been classified under the name of 
the Central field lies in the State of Illinois. The State contains one 
hundred and two counties, and out of these fifty produce coal. Ma-
coupin, Saint Clair, and La Salle are reported among those which pro-
duce the largest amount of coal, and Brown and Coles among those 
which produce the smallest amount. 
According to the late Prof. A. H. Worthen. State Geologist, the pro-
ductive coal area of the State i~ about 37,000 square miles, although 
Dr. Theo. B. Comstock believes that the actual area underlaid by coal 
beds which can be profitably mined will not exceed more than from 
10,000 to 25,000 square miles. 
According to the reports of the State mine inspectors, the most pro-
lific, accessible, and easily worked seam of coal in the State is found in 
the Belleville district, in the four or five counties east of the Mississippi 
riYer at Saint Louis. The seam is from 6 to 8 feet in thickness, and lies 
usually 100 feet under cover; seldom less than 50 and rarely more than 
250 feet. 
A summary of the general statistics for the past four years is shown in 
the following table: 
Years. 
11885 .. -- •• ----
1886.-- .. -- ... 
I
. 1887-.--------
1888.----- •. --
Statistics of the Illinois coalfield. 
~ ~ ~ ~~ ~~ ~.~ 
..... :.C:-ci C) ~ 8 . ~-= 8~ 
orr. ~~ ~,.j ~~ ~s g~;:i 
~ -g e ~ .=: g ~ w .::! ~>- ~ ~ ·;;; :3 ~-:;l g:S' '0"§ ~~ 8 ~~ ~~~ 
'0. 'l:j ~ ~ ~: ~ ~ ~ ~ ~ ~ 
t3 I S1 I ~ .:o... ~3 ~00 
- 7-78 25, 4461= 9, 791,874 $11,456,493 $1.17 225 
789 25, 846 235 9, 246, 435 10, 263, 543 1. 11 206 
817 26, Mo4J. ___ . __ ·I w. 278, 89o n, 1s2, 596 1. o8s 213. 2 
833 29, 41o 21~ 
1
u. 855, 188 13, 309, o3o 1.123 220.6 
1----1---------------------
1885 --- .. $0.725 140,382 •• ~ •• - • 0 39 176 251,073 652 ............... .......... 
1886 ---- . 616 127,099 1, 344 52 169 177,816 497 .......... ........... 
1877 •• : .. . 727 152, 627 1,474 41 180 244,735 409 .............. ...... 
1888 ----- . 716 190,710 ........... 55 179 215,549 535 99 94 
- -
a The accompanying statistical r~'port. of lnmp, nnt, and slack coal consumc(l rlnring 
the calendar year from the Illinois coal mines has been p ·epared by Col. J. S. Lord, 
secretary of the State of Illinois Bureau of Labor Statistics, for the fiscal year end-
ing July 1, 1888, 
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The figures slJowing tlJe production of lump coal for 1888 exhibit an 
output greater by a million and a half tons than has ever before been 
attained in this State; a somewhat better average price for the same, 
and an increase iu working forcP- corresponding with the greater amount 
of work done. This iudicates, however, not so much an mcrease in the 
number or capacity of the mines of the State, as an enlargement of op-
portunities to market the product; in other words, those favorable con-
ditions which constitute a good season, and afford a fair chance for the 
mines already open. The capacity of existing mines in this State is in 
fact largely in excess of any demand which has yet been made upon 
them, and• there is every present• prospect that this disparity will be 
maintained, as the development of new mines quite keeps pace with, if 
it does not exceed, any increase which may be legitimately anticipated 
in the demand. . 
There has been a marked tendency during the year to enlarge the 
operations of existing companies and to organize new ones for the fur-
ther development of such seams as are of established location and char-
_acter. Something of this is observable in the northern fields adjacent 
to the recently acquired territory of the Spring Valley Company. In 
this field the Chicago, Wilmington and Vermilion Company has secured 
a foothold for operations auxiliary to their extensive en:terprises at 
Streator and Braidwood; and a new company from a neighboring 
State, the White breast Fuel Company, has also acquired property here 
and has encountered and overcome great obstacles in sinking to the 
superior lower seam of this region. Still greater activity in original 
enterprises has characterized some points in the central and southern 
portions of the State. Shafts have been sunk in McLean county, at 
Colfax, Saybrook, Maroa, and Lexington, and with notable success at 
Oolfax, where a coal of good quality is found. The thickness and ex-
cellence of the seam at Pana, in Christian county, has especially stimu-
lated operations at that point and in that vicinity. Two new compa-
nies have been organized and are advancing their works at Parra, and 
others are sinking or prospecting at the neighboring towns of Taylor-
ville, Oconee, Ramsay, Coffeen, Moawequa, and Assumption. The coal 
in this field is probably from 500 to 800 feet below the surface, and is 
7 or 8 feet in thickness. Operations are predicted upon its being sub-
stantially uniform and persistent throughout that region, thongh it has 
not been found in place at Assumption. In Marion county, some 50 
miles or more south of this, there have been several very deep shafts 
sunk to coal recently,viz: at Odin, Salem, and Kinmundy, and the pro-
jectors of these enterprises are now ready to compete in the market with 
the older collieries at Centralia and Sandoval. Still farther south, in 
Perry and Jackson counties, notably in the vicinity of Elkville, desir-
able tracts of coal lands have been taken up during the year for t.he 
purpose of immediate development, and indications point to a materi41l 
tucrease in the output of coal from that field. 
244 MINERAI... RESOURCES. 
There has been a revival of prospecting and of development at 
points, as well as some exhaustion and abandonment of mines, 
statistics of which are found in the inspectors' tables; but in 
the tendency is towards an increased production. This may be no•~J.J.Ili'IJ\~ 
to several causes, conspicuous among which, no doubt, is the degree 
prosperity which has attended the business during the year, and 
consequent impression that :a coal mine is an unfailing souree 
wealth to its owners; beyond that is the broader view that this 
by its location and established wealth of mineral, must be the n 
source of supply .for an extended territory; that the coal of western 
States will prove a diminishing factor in the markets of the northwest, 
and that natural gas and crude oil will prove less formidable competi-
tors as commercial fuel than had been supposed. 
Number and character of mines.-In the foregoing summary thew 
number of mines and openings of every kind is given as 833; of these, 
however, 11 are found to be so-called'' striypings," where the coal, lying 
near the surface, is uncovered aml quarried, and they are consequently 
dropped from the classification of mines proper, leaving a total of 
This shows an increase of 21 over the number reported for 1887 . 
. these 21 · mines, 8 are found to be mines of the first class, or those w bich 
produced more than 50,000 tons, and 13 to be of the second class, or 
those which produced from 10,000 to 50,000 tons. In mines of the third 
class there are 7 mines less, and in those of the fourth class 7 mines more 
than in the year preceding, which equalize the whole number in 
two classes. 
Following the classification in former reports, and including the tab-
ulations made for former years, the following comparative statement is 
made of the relative number and relative product of the coal mines of 
the State for a series of six years : 
Classification of the coal mines of Illinois. 
--.-----.- -~------
Years. 
N~mberof !i~~e~~~ ~i~~err~~ N'!lmberof m1~es pro- duci~g duci~g mmes.pro- Total n~m 
ducm~ less from 1,000 from 10,000 !lucmg b~t· ot 
than 1, 000 to lO, 000 to I>O, 000 over 50,000 mmes. 
tons. tons. tons. tons. 
H!83 •••••• . ••..••..••... •. . 209 233 135 62 639 
1~84 •••••• ·•••••••••••••••• 262 273 146 60 741 181!5 .••• . .•••.••..••...•••• 286 290 139 63 778 
18!!6 .••••••.••..•• . •••..... 316 280 136 57 789 
1887 ... . ..•••.•••••.••..••. 320 2i8 139 64 801 
1888 .••..••••• ••••.• · ••· · •· · 327 271 152 72 822 
This shows a continual increase in the number of mines during ape-
riod of six years, and at present 183 more mines than in 18~3. Ten 
these are mines of the first class, 17 of the second class, 38 of the tbird 
class and 118 of the fourth class. This classification is not based on 
the capacity but upon the actual product, so that it is not exact as to 
what might be produced by th~ ~~yeral establishments under fau.n ... oo.hliA 
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eouditions. The same rule, however, has been applied to the separa-
tion of mines in each ye~r, so that the relative showing is true. 
That the mere enumeration of the places where mineral is found and 
taken for use signifies very little, unless some indication is given as to 
their relative capacity, is made apparent upon a comparison of the rela· 
tive tonnage of the several groups of so-called mines in this table. 
Here are 598 mines of the two smaller c_lasses whose total output is 
only about 8 per cent. of the whole; while the 72 mines of the first cia s 
produce over 60 per cent., and the 224 mines of the two larger classes 
produce 92 per cent. of all the coal mined in the State. Below is a state-
ment of the relative product of the several classes of mines for the last 
two years: 
·Relative production by the several classes of mines. 
Mines producing Mines producing Mines producing 
Total. more from 10,000 less 
Yeare. 
than 50,000 tons. to 50, 000 tons. than 10,000 tons. 
Num- Short· tons. Num- Short tons. Num- Short tons. Nuru- Short tons. ber. ber. ber. ber. 
----
1887. --·· .•.. 64 5, 9!9, 894 139 3, 270,681 598 1, 058,315 801 10,278,890 
1888 --------· 7:! 7, 188,507 152 3, 666,324 598 1, 000,357 822 11,855,188 
It is observed here that the gain both in mines awl in tonnage is in 
the more important classes, while the output of the mines grouped in 
the lower classes is, in the aggregate, so mew bat less than for the year 
preceding. But it is also true that a portion of the mines which pr6-
duced less than 10,000 tons in that year would in a good season so in-
crease their product as to gain position in a higher class. This doubt-
less explains the fact that there are fewer mines in the third class and 
more in the second than in the former year. The five mines from which 
were delivered the greatest number of tons of coal during the year are 
·the following: 
Five mines shoU'ing largest output for 1888. 
:----------·-------- -- --;-------.-----.--:------:-Di~-1 0 t Mines. Towns. Counties. trict. u JiUt. 
1--------------1------------
No. 
Chicago, Milwaukee and St. Paul Coal Co. Braceville . . . . . . Grundy.... . . . 1 
No.:t 
Cbica~o, Wilmington and Vermilion "J " . Braidwood .. .... Will ...... _... 1 
Chicago, Wilmin~ton and Vermilion No.3 . Streator . . . . . . . . Livingston . . . 1 
Spring Valley Coal Co. No. l. . . . . . . . . . . . . . . Spring Valley . . Bureau . . . . . . . 2 
Spring Valley Coal Co. No.2. . . . . . . . . . . . . . . . ... do . . . . . . . . . . . . ... do . . • . . . • . . 2 
Short tona. 
243,495 
240,190 
229,829 
203,700 
203,500 
Total tons ...................•••...............••..••... ------ .••.•••... ·----- 1, 120,714 
These are the only mines from which were hoisted 200,000 tons or more 
ng the year, and the first of these has been distinguished for anum-
of years as the greatest producer in the State. 
Output for the year.-The wholt' number of tonR of lump coal deliv. 
iruw the miues of llliuois during tlJe year euded July 1, 1888, 
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was 11,855,188. This is 1,576,298 tons more than the output :for 
year preceding, and more than that of any other year in the history 
the State. The following are the summaries for the total production 
coal iu Illinois, in tons of 2,000 pounds of lump coal, for a series of 
years: 
Total product of coal in Illinois for eight yea1·s. 
Years. 
1880 ·--· ------------· ·--·-·-· 18~2 ·----- ·-·--· ··--·· ·---·-. 
1883 ........................ . 
1884 ·--·· ...... ··--·· ·----· .. 
Short tons. 
11 
____ Y_e_ar_s·---.-' Short tons~ 
6, 115,377 1885 ........................ . 
9, 115, 653 i 1886 .. -- .. - ...... - .. ---- .. - .. 
10, 030, 991 1 1887 .. -- .... - ........ -- ..... . 
10, 101,005 1888 ....... -- .............. -
9, 791,874 
9, 246,435 
10,278, 890 
11, 855, 188 
These totals have been compiled from exact data procured by this 
bureau fo1 each of the foregoing years except 1880, for wuich year the 
total given was compiled by the Uuited States census officials. ThiR 
presentation is noteworthy not only as indicating the unusual activity 
in mining enterprises in 1888, but equa.Uy as showing the depression in 
this business during the years 1885 and 1886. 
The foregoing totais represent, as indicated, the total tonnage in the 
commercial grade known as lump coal, but there is at every mine a 
product known as nut coa1, which is obtained by dumping the coal as 
it comes from the mine over a screen in order to sift out the slack and 
small coal made in the mine, and prepare the lump coal better for 
market; underneath the first is a second screen which separates the 
slack from the nut coal, which is thus also prepared for market, and 
makes an excellent fuel. The proportion of nut coal thus obtained de-
pends of course upon the dimensions of the screen, and varies widely 
in different parts of the country and of this State. Hecen t official 
statistics of coal production in Ohio give as the amount of screenings, 
nut, pea coal, and slack, "sold and shipped" iu that State in 1887, a 
total tonnage equal to 30 per cent. of all the lump coal produced. If 
to this be added the portior1 of ~lack not sold and shipped, the total of 
screenings taken from the miners' output in Ohio would seem to be 35 
or 40 per cent. of all the coal mined, of which 30 per cent. is sold and 
shipped. The screens of this State, however, do not permit any such 
portion of the total product to pass through them, and rarely admit of 
making pea coal at all. In fact the statistics of screen dimensions, as 
compiled and published in a reeent report of this bureau, establish the 
fact that the proportion of nut coal made in this State is equal to 13 
per cent. of the lump coal product. lt is proper, therefore, that this 
increment should receive recognition, especially in making comparisous 
with other States, or in computing the total contribution of this State 
to the fuel supply of the country. Omitting the cons'ideration of slack 
altogether, as an uncertain and inconsiderable element in the commer-
cial product, and adding to the total tons of lump, as given, 13 per 
cent. for other forms of merchantable screenings, and the output of 
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this State i~ increased from 11,855,188 tons to 13,396,362 tons (a), 
wbicll is doubtless very nearly the true tonnage consumed. Formerly 
the proportioo of screenings was larger in this State than now, and in 
future it is believed it will be less, as the tendency is towards a reduc-
tion in the size of screens. At present 65 per cent. of the coal mined 
in this State is screened over bars seven-eighths of an inch apart, 
wbicll is regarded as a standard and legitimate screen. 
The gain in the output in 1888 is found to have been made in the fol-
lowing amounts in the several districts: In the first district 190,965 
tous; in the second district 224,160 tons; in the third district 410,726 
tons; in the fourth district 286,249 tons. ~tnd in the fifth uistrict464, 198 
tons. The largest gain in any one county was in Bureau county, which 
produced 205,517 tons more than in the year preceding; there was a 
gain, however, of 166,430 tons in Saint Clair county; 162,622 tons in 
Macon county, and large gains in Vermilion, Fulton, Livingston, and 
other counties; while in La Salle county the product was 34,800 tons 
les~ than in 1887. Saint Clair county ranks as the greatest producer of 
coal in 1888. The ten foremost counties, with their respective tonnage, 
are as follows : 
Product of coal in the ten principal counties of Illinois in 1888. 
N:·l stem;, .. c~~:~: ........... . 
21 La Salle ..................... ··1 3 Macoupin .................... . 
4 Grundy ...................... . 
5 Sangamon ..........•......... 
l~:~;,.IN:·I Bu"~" .•• c~=-·~:.. ... . . .1-T-~-:.-~-97- 1 
1, O!:JO, 435117 Peo.r_ia . . . . . . . . . . . . . . . . . . . . . . . . 533, 8!7 
1, 016,624 8 Madison...................... 51~. 9481 
862, 866 9 Vermilion . . . . . . . . . . . . . . . . . . . . 499, 076 
764, 970 10 Livingston.................... 495, 388 
The output of each county for the two years, 1887 and 1888, and the 
gain or loss of each, and of the several districts, in the latter year, is 
given in detail in the following table: 
Cornparatit:e coal p1·oduct in 1887 and 18R8, in Illinois. 
Output. Counties. 
1-----C-ou_n_t-ie-s.----1--1-88_7_. -1 1888. Gain. I L.,.. (!'::~'!1!). 
Tons. Tons. Tons. I Tons. Tons. 
First district...................... 2, 686, 829 2, 877,794 ~0, 765 __ 49, 80~ ~o, 965 
Counties: • 
Grundy . . . . . . . . . . . . . . . • . • •• • • . 792, 954 862, 866 69, 912 .•••.•...•..•••••••••••. 
Kankakee..................... 97, 000 82, 000 . . . . . . . . . . • 15, 000 ........... . 
La Salle . . . . . . . . . . . . . . . . . . . . . . 1, 125, 235 1, 090, 435 . . . . . . . . . . . . 34, SOO • -- • ·-- •• -- •
1 
Livingston .......•............ , 387, 600 495, 388 107, 788 .•.•......•........••••. 
Will........................... 284, 040 347, 105 63, 065 ......•......••...•..... 
a It is estimated that the total production of all coal used, including lump, nut. 
and slack, for the calendar year 1888, was 14,655,188 short tons. 
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Comparative coal product in 1887 and 1888, in Illinois-Continued. 
Output. 
County. 
1887. 1878. 
1'ons. Tons. 
Counties. 
Gain. Loss. 
_ District 
(net gain.) 
Second district. . . . . . . . . . . . . . . . . . . 1, 069, 027 1, 293, 187 
Tons. 
273,382 
Tons. 
49,222 
Tons. 
224,160 . 
-----------1-----1----- ----
Counties: 
Bnreau ....................... . 
Hancock .......... -~---- .... .. 
Henry ....................... .. 
Knox ......................... . 
Marshall ..................... . 
McDonough .................. . 
Mercer ..................... . 
Rock Island ................. .. 
Schuyler ..................... . 
Stark ......................... . 
Warren ..................... .. 
Third district .................... . 
Counties: 
Cas~t ......................... . 
Fulton ....................... . 
Lo~a.n ......................... . 
McLean ....•................. 
Menard ....................... . 
Peoria ........................ . 
Tazewell ..................... .. 
Vermilio~ .................... .. 
Woodford ..................... . 
429,580 635,097 
6, 208 6, 515 
117,533 lOP, H31 
6i, 324 57,043 
73,928 87,013 
110, 10::! 104,274 
127,708 167,931 
85,282 57,872 
22,686 . 34,403 
17,865 18.690 
13,810 15,518 
l, 781,395 2, 192, 121 
205,517 
307 
8, 702 ::::::::::::' 
7, 281 ·••···•· ..•. 
13,085 ........................ . 
...... ...... 5, 829 .......... .. 
40,223 ...................... .. 
............ 27,410 ........... . 
11,717 ······ ................. . 
1, ~5~ :::::::::::: :::::: ::::::J 
435, 316 24,590 410,726 
1-----1------1----- --------
2, 325 
337,215 
159,000 
141,700 
15.'), 621 
452,123 
51,847 
359,119 
122,445 
7, 300 
461,589 
17-i, 330 
117,110 
181,075 
533,817 
59,324 
499,076 
158,500 
4, 975 
124,374 
15,330 
24,590 .......... .. 
~~:!~ 1:::::::::::::::::::::::: 
139, 957 ...... - .. - -. - - ........•. 
36, 055 . - - - . . . . . • . . . ........ - .. 
Fourth district .................... __:_ 568,291 2, 854,540 ~~6, 218 __ 19, 969 ~6, 249 
Counties: (a) 
Bond ...... .................... 36,076 
Calhoun .................................. . 
Christian .. .. .. .. . . . . .. .. .. .. .. 149, 973 
Coles (b) .. .. • • • • • .. • • .. • • • • .. .. 34, 612 
Greene ... .. . ..•.. •.. . . .. . ..... 12,578 
Jersey . .. .. . • .. . . .. .. .. . .. . . . .. 2, 684 
Macon . .. .. .. .. .. .. .. .. .. .. .. .. 118, 183 
Macoupin. . . . . . . . . • • . . . • . . . . . . . 926, 588 
Madison ....................... · 521,705 
Muntgomery. .. .. . . . . . . • . . . . . . . 10, 220 
Morgan........................ 6,669 
Sa.ngamon............ .......... 730,391 
Scott .. . .. . .. .. .. .. .. . . . . . . . . . . 9, 802 
Shelby . •. • .. .. .. .. • .. .. .. .. .. .. 8, 810 
38,200 
1,036 
147,030 
27,210 
14,494 
3, 949 
280,805 
1, 016,624 
512,948 
14,295 
12,545 
764, 970 
12,491 
7, 943 
2,124 ....................... . 
1,036 .••...... - .. ·••···•··•·· 
...... ...... 2, 943 .......... .. 
........... 7,402 .......... .. 
1, 916 ....................... . 
1,265 ...................... .. 
162, 622 ..... -... -.. . ....... -.. 
90,036 
........... """8,'757" :::::::::::: 
4, 075 
5, 876 
34,579 
2, 689 
867 ......... .. 
Fifth district ..................... _:_173,348 ~2,637,546 ~7,515 __ 13._,_31_7_
1 
___ 464_,_19_8_
1 
Counties: 
Clinton ....................... . 
Gallatin ....................... . 
.Johnson ...................... .. 
Jackson ....................... . 
Marion ........................ . 
~:~loiph.:: ~::: ~::: :::::: :::::: 
Saline ........................ .. 
St. Clair ...................... . 
Washington ................... . 
Williamson .................. .. 
55,238 
31,437 
28,000 
375,718 
98, 915 
319,552 
74,263 
19,518 
1, 018,149 
40,220 
112,338 
66,463 
45,374 
28,210 
445,575 
156,975 
306,235 
167, 321 
32,550 
1, 184,579 
43,600 
160, 66i 
11, 2251 .. -- .. -- - .. .. ...... -- - . 
13, 937 ... - .. .. .. .. . - ....... .. 
2t0 ...................... .. 
69, 857 . -- ..••... - .. - . -- - .. --. 
58,060 .......... .. ........ .. 
...... ... .. 13,317 ......... .. 
93,058 
13,032 
166,430 
a. 380 
48,326 
=====~==1========-~============1=======~1 
State totals .. . .. . .. . .. . .. .. .. 10, 278, 890 11, 855, 188 .. . .. . .. .. .. .. .. . .. .. .. . 1, 576, 298 
a Edgar and Jasper countie!!, each having one mine not operated, not included. 
b The output of one mine which was abandoned in February, 1888. 
Although, as has been shown, an exact enumeration gives eight hun-
dred and thirty-three as the whole number of openings from which coal 
is taken, yet comparatively few of these can take rank as establish-
ments of the first magnitude. An examination on this line shows that 
--. 
' 
somewhat more than half the total product is mined by twenty-one of the 
great companies from eighty-five mines, situated in forty-five towns and 
villages in twenty-one counties, and is the result of an average of two hun-
dred and twenty:seven and two-tenths days' operations. The details of 
this general statement are presented in the following table, showing the 
title, field of operations, and oat~ut of the more conspicuous producers: 
Statistics of production of twenty-one leading coal companies in Illinois in 1888. 
.a a5 ~ ,.. SP ~ ..cl .8. Location. .a i 'S.a ll Name!! of companies, a .... ~ .... ~ et- R~ firms, or individuals own- e e ~~ 
"" "" 
1-o'Q. ingmines. ~ ~ ~ Ja l:IGe ,c ,c :!!~» Town. County. a 
.fr a EICil :.a = 8 s:s s:s z z z ~ 
---- -- - ---~ 
Tom. 
Consolidated Coal Company (a) (a) (b)43 2, 114,339 2, 741 624 211 
Chi., W. and V. Coal Com- (c) (C) (d)6 874,917 1,8,0 446 ~ -
pany. 
Spring Valley Coal Com- Spring Valley .. Bureau ..... 3 5~5. 800 1, 300 400 250 
pany. 
Braceville .•.... Grundy ..... 2 Chicago, :Milwaukee and 278,522 620 230 217 
Saint Paul Coal Company. 
Saint Louis Ore and Steel :Mur~ b ys bor- Jackson .. . . 2 250,555 314 12 M7 
Company. - oug . 
Taylor Williams .....•. . ... (e) (e) 5 236,530 665 146 231 
Star Coal Company ..•..... Kangley ........ La Salle . . •. . 2 165,162 I 405 90 233 
Wilmington C. :M. and :M. Diamond •.••••• Grundy ..•.. 1 155,390 300 50 200 
Company. 
Wilmington Star :Manu- Coal City ..•.••.•••. do .•••••. U>2 153,725 415 96 1'16 
factoring Company. I Decatur Coal Company ... ·J De_catur . . • . . • • . :Macon .••••• 2 151,071 245 115 298 
Pana Mining Company. . . . . Pana . • • • • . . . • . . Christian •.. 2 146,605 90 54 144 
C!tyC~Company .••••.• . Ntantio ......... ,Macon., .... 1 129,734 194 38 209 
G1rard Coal Compan"...... G1rard . . . • • • . • . • :MacouplD .. . 1 127,219 140 20 265 
Ch,cago and :Minonk Coal Minonk. . . • . . • • . Woodford .• 1 127,000 200 60 
-
Com~auv. 
La Sale "county Carbon La Slille ..•.•••. LaSalle ..... 2 125,682 353 125 181 
Coal Company. 
McLean County Coal Com- Bloomington .... McLean .••. 1 116,260 300 60 280 
pany. ;I Coal Valley :Mining Com- Cable ....••••••. :Mercer ..•.. 105,630 306 139 176 \ pany. Fulton ..•••. Emmerson & Company . . ... (g) 104,172 185 28 185 Union Coal Com~any ...... Peru ...•••.•••.• LaSalle ..••. 102,835 263 115 300 
lllinoiR Valley oal Com- Oglesby ......•. .... do ..••••• 1 100,877 180 73 300 
pany. 
Grape Creek Coal and Coke Grape Creek .••• Vermilion .. 
Company. 
3 100,550 288 44 194 
------------TotaL •••••.•••••.••.. . -- ............... .............. 85 6, 212,575 11,344 2,965 ~ 
a MineR located as follows: Vermilion count'", Danville, 3. Macoupin county, Staunton, 3; Moqnt 
Olive, 4; Gillespi~, 1; Clyde, 1, and Carlinville, I. Madison county, Collinsville, 2; Troy, 2, and Worden, 1. 
Clinton county, Trenton, I. Randolph county, Coulterville, I. Saint Clair county Birkner, 2; Marissa 
2; Ridl(e Prairie, 1; Collinsville, 1; Belleville, 13; Ltlbanon, 1; Lenzburg, I, an~ "Heinrich, I. Wash-
in !(ton com1ty, Nashville, 1. 
~ Include!! one mine abaudoned in March, 1888. Output, 16,877 tons. 
Cl Mintls located as follows: Grundy county, Bra.iclwood, 1. Will county, Braidwood, 2. La Salle 
county, Streator, 2. Liviug:..ton county, Streator, 1. · 
d !~eludes one mine abandoned permanently this year. Output, 73,418 tons. 
s Mme:~ located as follows: Grundy county, Gardner, I. Kankakee county, Clark Citv, 1. Fulton 
oounty, Saint David,1, and No1ris, 1. Rock IslaD(l county, Rapids City, I. • 
f Includes one mine abandoned this year. Output, 16,463 tons. 
g One Jpine at Astoria and one at Dunfermline. 
Value of coal at the mines.-The average value, at the mines, of the 
produced during the past year, as derived from the reports of opet-
an.d computed for the total output of the State, is found to have 
$L.123 per ton. For the year preceding the average value was 
per ton, and for the year before that, l886, it waR $ L.lO per ton; 
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the average for this year being somewhat better than for two years 
past. This is the first year since 1880 in which there bas not been a 
decline from the average value of the former year. In fact, the ten-
dency bas been uniformly and not always gradually, downward for the 
last fifteen years, though the statistics of the subject do not go beyond 
1880. From that date to 1887 the home value of coal, averaged for the 
State at large, declined from $1.51 per ton to $1.085 per ton; the ton-
nage meanwhile increased from 6,000,000 to 10,000,000. During the past 
year, bowe\7 er, with an output greatly in excess of that ot an~' otlH·r 
year, there lJas also been some tendency to firmer prices, or at least a 
clJeck to the continuous and long-sustained decline. This reaction has 
characterized all the districts except the second, in which the average 
value is reported 22- cents a ton less than in 1887. In the first uistrict, 
however, the gain in average value is 4.07 per cent.; in the third dis-
trict, 3.96 per cent.; in the fourth, 6.76 per cent., and in the fifth, 4.19 per 
cent., making the average gain for the State 3.46 per cent. Below is 
given the result of similar computations for districts and the State for 
a series of seven years: 
Average value of coal per short ton at the mines in Illinois. 
Distri~s. . _ 1882. 1883. · 1~ ~1 1886. 1887. I 1888. 
First........ .... ........... $1. 75 $1.59 $1.49 $1. 41 I $1. 32 $1. 3lli $1. 3696 
Second ...... . ....••..•..•• . 1.87 1.97 1.79 1.71 1.57 1.497 1.47:15 
Third . . . . . . . . . . . . . . . . . . . . . 1. 43 1. 45 l. 31 1. 25 1. 16 1. 095 1. 1384 
Fowth.......... . . . . . . . . . . . 1. 33 1. 32 1. 09 . 985 \ . 969 . 887 . 9470 
Fifth . . • . . . . • • • • • . • • . . • . . . . 1. 31 1. 26 . 961 . 894 . . 862 . 823 . 8575 
The State .•••.•.•.•.. -1:5]-1~ 1.261 1. 17 . I 1. 10 -1~8~ U226 
These averages have been computed similarly and from parallel data 
for each year, and although they can not be exact as to the prices 
~~ctually received, are in general true as to prevailing values and the 
tendency of the market. 
Prices paid to operatives for 'mining.-Heretofore a1l statistics on the 
subject of wages paid to miners in this industry have been confined to 
the prices paid per ton to band miners as distinguished from those who 
work with and about machines. During the past year some facts have 
been taken concerning the labor cost of coal produced by machines, and 
tlJe prices for mining are consequently considered now for the first time 
under both systems. 
Hand mining.-The average rate per ton paid for mining coal with the 
common pick, including blasting, timbering, and loading, for the State 
at large, for 1888, as dednc~d from the specific amounts produced and 
prices paid in each locality is 71.7 cents, while the corresponding rate 
for the year preceding was 72.7 centR, a decline of 1 cent per ton. 
While this is true of the State, however, there are fractional gains in 
the prices of mining in the third, fourth, and fifth districts, which are 
somewhat more than offset by a slight decline in the first and second 
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districts; all these varia.tions, however, are so insignificant as to prac-
tically leave the prices unchanged from those of 1887. The following 
table shows the averages of prices paid for hand mining in each district 
and the State for a period of six years : 
Average prices paid per ton in Illinois for hand mining, 1883 to 1888. 
I-----D-is-tl-·ic_ts_. _____ 
1 
1883. 1_884~ /1885. 1886. 1887. 
First ... __ .. _- - - - . -- - - - . - . - - - . - ... - .. 
Second._ .. ---- __ .--·. _____ . __ ... __ . 
I !t1i!:~:~~~:~~~~~:: :: :~: :~~::~: ~ ~: 
$0. 917 
. 983 
.875 
.71 
. 619 
.802 
$0. 906 $0. 867 
1.oo I .941 
. 873 . 814 
. 694 . 62 
. 60 . 511 
. 7831 . 725 
$0.859 
. 927 
. 729 
. 573 
. 501 
.676 
1888. 
$0.8885 
. 9181 
. 7055 
. 6136 
.55ll6 
• 7171 
This shows the lowest price to lu!>ve been reached in 1886, the year in 
which, also, the smallest aggregate of coal was produced. 
Following is a combination of the results shown in tbe foregoing 
tables of values and prices, in which tbe ratio is brought out between 
the principal factor in the cost of production and the value of the 
product. 
Average ralue of coal and ave1·age prices j01· mining in Illinois from 18R3 to 1888. 
----
1883. I 1884. 1885. 1886. 1887. 1888. 
-
-~---
ell ~ ell ell ell ell ell ~ ell ell ~ ell 
Distl'icts. ~- <.) >:! <) .E <) >:! <) p <) >:! CJ 'i:bi) "2 ·~ b£ 'F:: b1 ~ 'F:: b1 "2 'F:;bi) ~ ·c bi, ~"@ ~~ ;..-< ~~ ~ai ~~ ,_....; ~.;3 ~....; ~~ ;..-::;: ... !3 ell·~ g>(g tD·a ll)·~ o:l ~g co·a ellO ello ellO Q~ ello ell~ biJQ b.C·~ tll·~ tor"' U·~ bl<.J tl•l"""( t>r·~ t>(Q b.C·-~'0 ~s = ..... ~s ~""' ~s ~ ..... ~8 ~ ..... ~s o;! .... r: e. <ll'+-< :i;o ell .... ~0 
""""' 
~0 
""""' 
:i;o ell .... tpo ell '+-I 
1>- ;..o .... ~0 ~ ~ 0 ~ ... 0 .... ~0 ;... ... 0 
.,q .,q .,q <1 ~ ..q ..q <1 ..q ..q .,q .,q 
First _ -- .... __ .- ... _ $1. 59$0. 917
1
$1. 40 1$0.906$1. 41 $0. 867$1.32 $0. 859$1.316$0. 8~ $1. 369fil
1
$0. 8885 
Second·--··-·---··· 1.97 .9H3 1.79 1.00 1.71 .941 1.57 .927 1.497 .927 1.4725 .9181 
Third ............... 1.45 .8751.31 .8731.25 .8141.16 .7291.095 .68R 1.1:!84 .7055 
Fourth . --.- .. --.... 1. 32, . 71 1. 09 . 694 . 985 . 62 . !)69 . 573 . 887 . 576 . !)EO . 6136 
Fifth ............... ~1.~~ .619 ~96! .GO .89~ 1 .511 _ .8621 ~_.82~---5~~- .857~ .5536 
The State ..... 1. 48
1
_ ·-~ 1. 26-:: . 7~1. 17 J___: ~'5,2. !.~) . 676 1. ~8~=-.:_"2~ }-1226 . 7171 
Ra.tioofprice of min-
ing to value of coal, 
per cent........... 54 62 62 61 67 C4 
The foregoing deductions point to the ~eneral conclusion that as the 
value of the product and the price paid for mining decrease, the share 
of the total value which the miner receives increases. In the last year 
tl,lis share app ... ars as 64 per cent. as against 67 per cent. the year pre-
ceding, because of the fact that the mo\ement was not uniform in values 
and prices, the former having increased about 4 cents per ton, while the 
latter decreased 1 cent per tou. It should be borne in mind that these 
figures refer on1y to prices paid for mining with the hand pick and 
such labor as that system implies. Somewhat more than 80 per cent., 
however, of all the coal produced in this State is at present mined by 
hand. 
Mining with machines.-The process of mining coal has from the 
earliest period been txcl!J.sively a hand process, and that of the ruder 
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sort, reqmrmg strength and endurance rather than a high order of 
skill; aud the conditions under which it is necessarily performed have 
seemed until recently to defy the application of power machinery to 
this industry. In recent years, however, this process has been 
attempted, and in a measure successfully accomplished, by means of 
machines driven by compressed air, which perform the undercutting 
of the coal in a manner very Similar to that of the miner with a pick, 
though with greater rapidity, and where the conditions are favorable 
at a less cost per ton to the operator of the mine. Tlie most successful 
of these machines was invented in this State, and has been introduced 
and is now in use at so many of the principal mines that a special in-
quiry as to the present de\-relopment of machine mining, and the pecul-
iarities of employment which it involves has been made for this report. 
The statistics of the subject, briefly stated, are, that during the year 
1888 there were 272 mining· machines in use in this State, and that 
with them 3,088 men produced· 2,243,210 tons of lump coal; in other 
words, nearly 20 per cent. of the whole output was mined by -machines 
operated by 10 per cent.. of all the men. Of these machines 245 are of 
the Harrison patent, 17 are the Legg or Lechner machines, and 10 are 
Yock machines. Distributed geographically, ~18 machines are in use 
in the fourth and fifth districts, embracing the central and southern 
portions of the State, and with them 2,673 men produced 2,055,895 
tons; that is to say, 80 per cent. of the machines, employing 8G per 
cent. of the men, and producing 92 per cent. of the coal mined by ma-
chines are in this territory. Tabulated in detail the distribution is as 
follows: 
Statistics of machine coal rnining in Illinois in 1888. 
Numbe-r: and _kinds of rua-1 I 
chmes muse. Number 
Districts. ____________ _ _ ~~!~~~~s ofmen 
I . · employed. 
FITstdi,tdot -- - --- -- - --. -- • -. . . ... -.. - -- -- Rani: _L•«: ~ 00~_1_----;;1,--;,;- ----------;.-1 
~hl~d~~~\S:i~\c~:~ ~ ::::::::::::::::::::::::::::: ~ ; 1::: ·:::: af: ~~~ ~~ 
Fourthdistrict .....••..•..•...•..••........•.. l 114 6 .- --··--- . 1,112,002 1 _1,220 Fifth distlict.... . . . . . . . • • . . • • . . . • • • . . • . . • . . . . . 87 1 10 943, 893 1, 453 
I The State ................................ --245!_17 ___ 10 "2,243-:2)0 - 3,088 
In many places the use of mining machines has been largely experi-
mental during the year, so that the reported results as summarized do 
not always afford a true index of their capacity at steady work. This 
i~ especially true of the second and third districts, in tile former of 
which the machines reported have been used in driving entries and in 
other irregular or special work, while in the third the use of the ma-
chines has not been sufficiently uniform to make a fair showing for an 
entire year. In the first, fourth, and '-fth districts the machines have 
bad the most extenlled trial, and the results show more fully what may 
be expected of tllem uU<ler favorable conditio11s. Grouping the figures 
in these districts, it is found that 251 machines, operated by 2,915 men, 
have proouced 2,207,413 ~ons, or 757 ton per man, and 8,795 
machine. But the coalln the first district is not much more than 
the thiokness d( that in the other two, ~nsequently the product 
man and machine should be correspondingly less. Computed 
rately, the product in the first district is 626 tons per man and 
tons per machine,_while in the other two it is 761 tons per man and 
tons per machine. An exact deduction as 'to the performance of 
machines can only be made, however, upon a consideration of the 
number of days in the year in which they were oper:1ted. This 
not appear definitely in the schedules, for the reason that the wo1rkt1~ 
time for the machines is not. separated from that of men mitliUJit·· 
band. lt is sufficiently established, however, that there are ad1V&Ilttai!E 
in the use of machines onder favorable conditions, but that 1ilu~y;;eaJ 
not he uniformly applied with profit. The specific facts cmlcelrtlilng::tq 
use ot machines in the several districts may be learned from tllE~ OOPOJ~ 
of the inspectors. 
The advantages derived from machinery in mines are very muC)J.l 
same as those which flow from the use of machinery everywhere. 
consist not only in the greater execution of the machine~ bUt in the 
division of labor which it involves and the greater per capita etl:llctE~n~rJ 
of the force thus secured. The gain is consequently to the erutpl~I>Y•~ 
rather than to his men. The mining machine is in fact the na1tu:r.r; 
en•my of the coal miner; it destroys the value of his skill and 
rience, obliterates his trade, and reduces him to the rank ot a cQ~DJD~ 
laborer or machine driver if he remains where it is. The older 
can not readily adjust themselves to the change ~nd seek other 
if possible, those where the machine Ca.n not come. The younger 
remain and adapt themselves to the peculiar forms of endurance 
the machine demands, or devote themselves to the <te·veJlopmE~t 
special skill in some of the new divisions of labor which it creates. 
The mining machine not only revolutioniz~s the methods of work, 
it equally changes the system of wages. The coal miner proper ---.,.~­
own tools into the pit and undertakes to deliver from the 
eral before him certain tons of coal ready for market for a PA1i"t.Aiill2 
per ton. His earnings d~pend upon himself, and the 
the better the pay. He mines and drills and blasts and 
coal, timbers his OWl) roof, takes care of his own tools, and 
•IK~D&itHe . maiuly to himself both for his personal safety and tbe 
his output. 
the machine mine it takes seven or eight men to perform 
functions, and, in the mine as in the mill, the machitle 
and the men are its servitors. The operator of tbe mE~cbailj[jq~ 
directs its eriergie,s, when the motive power is given to it, 
is nndereqt or mined ; the blaster follows with dl'ills and 
to loosen the mass; the loaders redtwe it and shovel it inti& 
tJDll>~'maen follow and prop the roof which no longer has 
n.pon · labol'efS ~sist in every process, and a Q1Q!e{liQll 
254 MINERAL RESOURCES. 
is retained for repairs. Eaeh one does his certain portion of the work 
and no more, and doubtless uoes it better as well as faster by reason 
of his greater skill thus acquired; but this is ouly o.ue small talent 
at the best, and chiefly consists in that sort of activity and hardness 
which is common to all good workmen, and which qualifie8 any good 
workman to take his place. Herein lies the chief value of the machine 
to the mine owner. It relieves him for the most part of skilled labor, 
and of all the restraints which that implies; it. opens to him the whole 
labor market from which to recruit his forces, it enables him to concen-
trate the work of the mine at given points, anu it admits of the grad-
uation of wages to specific work and the payment of wages by the day. 
These conditions signify a more effective organization of the working 
force, and doubtless reduce the ultimate cost of prodnctiou, eveu though 
the output be not materially increased. 
Employes.-As slwuld be expected from the greater output. the num-
ber ot persom.; who h.a\~e gained their livelihood througlt tltis industry 
during the year is materially larger than in the year preeeding. 
The statistics of employes f.or a series of years may be summarized as 
follows: · 
Employes in Illinois coal mines jron~ 1882 to 1888. 
---------------- ----
Years. I Miner>~. Others. Total. 
3, 100 
4, 965 
5, 174 
4, 873 
fi, 646 
5, 762 
20,290 
23,939 
25,575 
25,946 
25,846 
26,804 
29,410 
·TheRe are the numbers reported each year by the employers, as the 
average number employe(l during tbe winter or hnsy sea8on, which 
comprises iu general about eight moutbs. Of course it eau not be exact, 
as the number of men at work at each place fluctuates from week to 
week with the demand for coal, but the figures are doubtless substan-
tially correct for the maximum of employes. The num her at work during 
the summer months is materially less, though the unemployed are usn· 
all;v seeking other occupations in the vicinity, aml are available at the 
mine, if requjred. 
The increase in men over those employed in 1887 is nearly 10 per cent., 
bnt the increase in output is 15~ per cent. The product per man for 
1887 was 486 tom;;, and for 1888 was 501 tons. 
Of the whole number of employes, 3,088, or practically 10 per cent., 
are engaged in machine mining. Dividing the tonnage cut by rnacbiue~:i 
by thi~ number of operatives, it is found that the per capita protlnct 
under this system is 726 tons per man. This, however, is the deduc-
tion as to all machine work and all men engaged in it; a former deduc-
tion s\lows the specific performauce of machines iu selected localities 
where there has been the least hinderance to continuous and l:iystem-
~tic ~ork. 
The number of days worked during 1888 at 282 mines throughout the 
State, which employed 88 per cent. of all the mining labor and which pro-
duced 93 per cent. of' the total product, is shown in the following table: 
Days worked during 1&"58 in Illinois coal 'mines 
bspection districts. 
Average 
number of 
days. 
Per cent. 
of total 
product. 
Pereen~ 
of total 
employes. 
l~-------------------------------l-------1-------------
First . • • • • • . • . . . • • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • . . • • . 216 97 95 
~tira~ ::::::::-::::::::::::::::::::::::::::::::::::: ~}: ~ ~~ 
Fourth...... • • • • • • . • • .. . • • • • • • . • • . • .. • . • .. • • . . • .. .. 230. 71 951 91 I Fifth............................................... 219 94. 88 
-----------TheState.................................... 220.6 93 88 
These deductions are obtained from the experience of the industry 
as a whole. In a former table giving the experience of 85 of the largest 
mines, it is shown that they delivered 52.4 per cent. of the total product 
of the State, gave employment to 47.3 per cent. of all the men, and made 
an average of 227.2 days of running time. 
The following statement shows by inspectors' districts the results of 
the year's operations in the 282 mines which produced 93 per cent. of 
the total output of the Stat~: 
Average tons raised, number of n1ines, etc., 188ft 
No. of 
Average AveraJ!;e Average Average 
Inspection districts. number of days tons per tons per mined. mel} per worked. man per day per mme. annum. mine. 
-------~- -----First .......................... ······ 37 221.5 216 340.2 R63 
Second .............................. 32 109 219 304.6 151.8 
Third ............................... 80 58.3 219 428 114 
Fourth .............................. 
Fifth ................................ 
-----.!:. 
"I 59.3 00 81 219 _506. 9 -~ ~"·'I m I ~• The State ...................... 282 91.7 220.6 427 177.3 
The statistics of ca.sualties in and about the coal mines of Illinoi~ have 
taken now for six years; and the results of the inquiry, together with 
{.c4[)rres11J'Otl<li.ng statistics of production, are herewith presented: 
Casualties in coal mining in Illinois compared with the production. 
Fatal casualties. 
Total Total tons Tons of Years. Killed. men em- of coal Em-
ployed. produced. ployes coal pro-duced to each to each accident. lost. life lost. 
134 231 23,939 10,030,991 179.6 74,858 108.6 
46 ·197 25,575 10,101,005 556.0 219, 5f!1 129.8 
39 176 25,446 t, 791,874 652.4 251,074 144.6 
52 169 25,846 9, 246, 4+') 497.0 177,816 153.5 
41 180 26,804 10,278,890 654.0 244,735 149.0 
55 179 29,410 11,855,188 534.7 215,549 "IUS 
157,020 61,304.383 
········ 
~ --.. -- -.. ............ .... ···- .. 
26,170 10,217,397 427.8 167,042 138.7 54,156 
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Mr. J. H. Decker, secretary of the ~<\.ruerican Water vVorks Associa-
tion, \Vinfield, Kansas, macfe boiler tests some time ago at flannibal, 
Missouri, of a number of Illinois coals and has reported the following 
results: _The tests were with two boilers 60 inches by 16 feet, having 
eighty-four 3-inch tubes, set independently, or<linary plain setting, 
single return draught. The grate surface was 25 square feet, and com-
mon grate bars with three-eighths air space. 
Boilet tests of Illinois coal. 
Sources of coal. 
Neelyville._ .. ---···.--··----·.-- ..•...••. ·--- .• ·-·- .. ·-- ..... _ ..... 
Athens .....•••...................•....•....••...•.................. 
Colchester and Springfield ........ --- ... -----·.--· .. - ..... ·-- ...... . 
Colchester·-·- ................... --· ...... --·-·- ....•..•.... ·--- ... . 
Dawson ............................•.....•.... ·---·· ........... . 
Rich Hill, Missouri. .......•.......................... ·-·--· ....... . 
Actual. From 2120. 
1--
Pounds. Pounds. 
7.179 . 8. 509 
6.49 7.83 
5. 80 i 6. 46 
6.13 7. 50 
5.17 6. 25 
6. 574 8. 56 
Mr. D. 0. Cregier, late commissioner of public works, Chicago, bas 
reported the following as the average of twenty-nine similar tests made 
at the West Side pumping station: 
Boiler tests of Illinois coal. 
Sources of coal. 
Vermilion .... ···-·-·--·-··· .............•...•...................... 
Minonk ··-···················-···························· ....... . ~~-~~i.~~~~: ~~it· si>·l:i~·ifi~id.·::::::::::.·_· ::.::::::::::::::::::::::::: 
Streator . . . . . . ................................................. . 
Wilmin~ton, Streator .......•....•.....................•............ 
Briar Ridge, nut ..........••........................................ 
Seneca ............. --· .....••....................................... 
Shawnee ...........................•.......•...•................... 
Streator, nut ........•...•••.•.•..••...........••.................... 
Briar Ridge .........................•..•.......................... 
Shawnee ...................••.......................•••..........•. 
Water evap-
orated per pound 
of coal. 
Actual. 
Pounds. 
5. 97 
6. 71 
6.82 
6. 96 
7.16 
7. 24 
7. 33 
7. :.!6 
7. 44 
8. 09 
8.16 
8.18 
From 
212°. 
Pounds. 
5. 68 
7. 50 
7.23 
7. 38 
7. 59 
7. 67 
7. 77 
7.80 
8. 32 
8. 65 
8. 67 
'-------------------------------------------~----~-----' 
INDIAN A. 
Total product in 1888, 3,140,979 short tons; spot value, $4,397,370. 
The coal fields of Indiana are confined to the south western part of 
the State, aml constitute the northeastern portion of what bas been 
designated a,s the Central or Illinois coal field of the United States. 
The western part of this field lies in Illinois and the southern part in 
Kentucky. Less than 10 per cent. of tbe entire area of the central field 
is in Indiana, while nearly 80 per ceut. of the 1:-iame field is embraced 
in Illinois. On account of this fact the general field withip the tbr~~ 
States is more frequently designated as the lllinois field of the United 
States than as th~ Central field. 
Great difficulty has been experienced in making a thorough and reli-
able estimate as to the total product of the State. Mr. Thomas McQuade; 
State mine inspector, has estimated it at 3,140,979 short tons duriug 
1888. 
The production for 1888 was 76,732 tons less than during 1887. The 
principal cause for this decrease has. been the amount of coal displaced 
by the introduction of natural gas into Indianapolis and other cities 
within the State, and by the consumption of crude oil for fuel In 
Chicago, which is transported by the Standard Oil Company in a pipe 
line extending from the Li":ta oil field in Ohio to that city. If th~ con· 
sumption of natural gas in the State, and of oil in Chicago materially 
increase~ the production of the Indiana coal mines will proportionately 
decrease unless consumers are found by the trade in districts into which-
the Indiana coal is not at present shipped. Against this unpromising 
outlook it is claimed that between t200,000 and t300,000 have been in-
vested in unworked coal tracts and new mines in the State during the 
past year. 
The following table exhibits the number of mines which were worked 
during the year in each county, and the number of men employed both 
inside and outside the mines: 
Coal mines, and men employed, in Indiana during 1888. 
[Employing 10 men or more.] 
. , 
Countiee. .Minee. 
1-------------'-------1---1-------
g:!i~;:: ::::::::::::::::::::::::::.::::::::::::::::::::: 
Duboie .....•••.•.•••.....•.••..••..•••••..••••........•.. 
Fountain .•••••••••.••...•..••••••........•.....••.•••.... 
Greene ....••.••••.....•••.•...••.......•..••..•.......••. 
Gibson .••••••••••••••••••.••.•••.....•..••.••••.••.••.••. 
Knox .••..•••.•••••.•..••...•...•.•••.....•...•..••..•.... 
Martin .•••••••••••..•.....••••••...•. ·••···•··••··••· ..•. 
Owen .....••.••••••..........••...•...•...•••.••.•..••... 
Perry ..•..••..•••••••••••.••.......••••.....•••.•.••..•.. 
Parke ....••..••.••.....•••••..•...••......••..••.•••..••. 
P1ke ..•••••..••••••••••••••••••••••••.••.•••••••••••••••. 
Sullivan ...•••••••••.•••••••••••.•••.••..••.....••••••.••. 
~r:i~;~~:::::: ::::::~~:::::: :::::::::::::::::::::::::::: 
~:~!~~~~~-: ::::::::::::::::::::::::::::::::::::::::::: 
Warren •••••.......••••••••.••..••.•••..••...•..••...•..• 
,5 3,110 213 
15 438 61 
10 60 12 
10 73 t• 
9 398 39 
3 6 3 
'l 65 7 
3 15 3 
5 30 5 
12 114 20 
17 639 70 
Ul 291 50 
13 439 70 
10 3.? 10 
17 56ft 65 
5 220 30 
5 197 32 
12 , 75 12 
2 17 t 
Total................................................ 214 6, 785 718 
Total employ6s........................... . • . . • • . . • • . • •• • • • . • . . . . . . . . . . . . 7, 503 
coal beds are locally designated by the letters of the alphabet, 
g from A up to N, although no commercial coal beds have yet 
discovered to correspond to the le~ters 0, D, and E. The re-
eleven coal beds have an aggregate thickness of between 25 
'l''''•;•!!l!"'" MIN--17 
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and 30 feet, and are included in coal measures whose average aggr&: 
gate thickness in any one localit~' does not exceed much more than 
from 250 to 300 feet. 
Professor Cox, late State geologist · of Indiana, claims a thickness 
of 650 feet for the coal measures within the State in a number of 
localities. 
The coal beds wbich are mined by the largest operator in the Stat~ 
the Brazil Block Coal Company, are beds I and J. These beds viuv 
in thickness from ~ feet, to 4 feet 6 inches. The beds are found to li~ 
in local basius and their extent is considered limited. 
The fo11owiug table exhibits the total product of Indiana coal during 
the past sixteen years: 
Annual p1·od~wt of coal in Indiana f01' sixteen years. 
Years. Quantity. I Years. Qnantity.\1---=:::_ Quantity. 
----
Short tons. Short tons. I Short tons. l1873.... . .. 
1 
1, 000, 000 11879 ............ 1, 196,490 11884 ··••·• .•.• '"I 2, 260, 000 1874.---- ... -- .. 812, 000 1880.----- . ----- 1, 500, 000 1885 -- • - - • --- - .. 2, 375, 000 
1875 ............ ROO, 000 1881. ........... 1, 771, 536 1886 ............ 3, ouo, 000 
1876 ••..••••.... 1 950, 000 11882 ............ 1, 976, <70 1'887 ............ a. 217,711 I 
11877 ............ 1, 000, 000 1883 ......... --. 2,560, 000 1 1888 ·····--··-··[ 3,140, 979 1878 ...••.....•. 1, 000,000 
I 
The following tables exhibit the names of the mines in each county 
where ten or more men are employed, the names of the operators, the 
kind of mines, the kind of coal produced, the notation of the coal seam 
worked and its thickness and the average depths of the coal bed be-
neath the surface. They are com piled from Mr. McQuade's report. 
The coals are all bituminous, except a few mines of block coal in 
Parke, Fountain, and Clay counties, and cannel.coal in Daviess county, 
Names of mines. 
Statistics of coal mines in Indiana. 
Operators. Kind of 
mine. 
Coal I Depth 
thick- frnm 
ness surface. 
---------1----------1------------
VIGO COUNTY. 
Fountain No. 1 . . . . . . . . . . . . Coal B. M. Company . . . . . . . . Shaft .... . 
Fonntain No.2· .....•.......... tlo ..................... . .. do .... . 
L ... .. 
L ... .. 
South mine ..................... . do ......................... do .... . L .... . 
~;~a~t-.-.·.·.·_-_-_-_-_-_::~::::::: ::::·:~~ ::::::::: :::·: :~: :::: ~~N::: ::: 
NewEilgar ............... . .... . do .................... Shaft .... . 
Seelyville ................. P.Ehrlich & Co .............. do .... . 
Foleys . . . . . . . . . • . . . • . . • . . . Otter Crt>ek Coal Company . Drift .... . 
Grant ..................... Grant Coal Company ........... do ... .. 
L .... . 
L .... . 
L .... . 
L .. .. 
L .... . 
L .... . 
VANDERBURGH COUNTY. 
Ft. ln. l 
6 0 
6 0 
5 6 
6 0 
6 0 
5 6 
7 0 
5 0 
4 0 
Feet. 
62 
60 
60 
45j 
4o I 
25 , 
96 < 
40 
35 
Ingleside .................. J.Ingle&Co ............... Shaft ..... K .... 4 0 263 
Sunnyside ......... _ ....... Sunnyside Coal Company .. . 'to . _.. K. _ _ 4 0 266 
First avenue . .. .. . .. . • • • • . First Avenue Coal Company .... do .. .. . K .. • . 4 0 260 
Unity ........................... do ......................... do ..... K .... 4 0 257
1 Echo ...................... Diamond Coal Company ........ do .... K ..... 4 0 257 
COAL. 
Statistics of coal mines in India"na-Continued. 
Names of mines. Kind of mine. 
Coal Depth 
thick- from Operators. 
ness. surface. 
l--------------------l---------------------l---------1 ----------- -----· 
SULLIVAN COUNTY. 
·Pioneer .................. . Crawford Coal Company.... Shaft . . . . . L .... . 
Shelburn No.2 ........... . Shelburn Coal Company .... . .. . do ..... L .... . 
Hancock ................. . .Ilancock &Konkle ......•. . ... . do . ... . L~----
~:::~:-:·:-~:·:·_:_:_:_:_:~::::::: Lyenton Coal Company ......... rlo .•... L .... . D"ugger & Neil ................. rlo ..... L ... .. Superior Coal Company .... . .. . do .. .. . L .... . 
Pittsburgh Coal and Coke Drift . . . . . L .... . :Yew Pittsburgh ... . ..... . 
Company. 
VERMILION COUNTY. 
Sharky .................. -. Sharky Coal Company...... Drift .. .. . L ... . . 
Brown's . . .............. Brown .. . ....................... do ..... L .... . 
Norton Creek Nos.1, 2 ..... Norton Creek Coal Com- .... do.. . . L ... .. 
pany. 
WARRICK COUNTY. 
Fullt-r ..................... R.Lowder .................. Shaft ..... K .... . 
De Forest ................. B.Menden ................ ...... do ..... K .... . 
No.3 ..................... . Gossl~- & Co .................... do ..... K .... . 
PIKE COUNTX. 
t-"~~~~~-_-_-_-_-_-_-:::::::::~: RJ;~~!s·~~d·_-_-_-_-_-_· :::::::~: ~h0frt ::::: r::::: 
Blackburn .. .. .. .. .. .. . .. . S. Bettaman . • • .. . .. .. .. .. .. Slope . .. .. L ... .. 
RogerBros ................ Roger Bros ................. Shaft ..... L ... . 
KNOX COUNTY. 
Indian Creek.............. Indian Creek Coal Company Shaft . . • . . K .••.. 
PERRY COUN'I'Y. 
Sioux No. 2 ...... ~ ......... .A. C. Coal Co..npany......... Drift .. .. . F ..... 
Bergen roth . . . . . . . . . . . . . . . Bergenroth Bro3. . . . . . . . . . . . Shaft . . . . . G .••.. 
PARKE COCNTY. 
No. 4 . • • • • • • • • • • • • • • • • • . . . . Parke County Coal Company Shaft .... . 
No.5 ...................... . ..... do ......................... do .... . 
L ... .. 
L .... . 
No.6 . . . . . .....••.............. . do . . . . . . . . . . . . . . . . . . . . . . do .... . L . .. . . 
mack Diamond . . . . . . . . . . . Stevens Coal Company. . . . . . Slope . . .. . 
Blaine Shaft....... . .. . . .. . B. B. Coal Company .. • . .. • . Shaft ... .. 
Blaine Slopes, 2 and 3 ... ........ do . .. . .. .. .. .. . .. • . .. . . Slope ... . . 
Cox No.1 ....................... do .......... . .......... Shaft .... . 
Cox No.2 ....................... do ......................... do ... .. 
llAVIESS COUNTY. 
I .... .. 
. r .... . 
l-~::~~1 L ..... 
Sttlphur Spring ........... Cable & Kaufman ............ :.do .... . 
'i ~f~~~i~Y:~::::~:~:~:~: :::j~ .::~:::: ::::::: :~~ :~f:t~ ::::: 
Buckeye . . . . . . . . . . • . . . . . . . Cannel Coal Company .•.••..... do .. . . . 
W~lsons . ... .. ....•....... . ·wilson Coal Company ....•. , ..•. do .... . 
'V1lsonsNo.2........ . ... do . ... . ..... .. ............ do .... . 
MutualNo.2 .•.........•.. MutualMiningCompany ...... do ... . 
L .... . 
L .... . 
L .... . 
L ... .. 
L ... . 
I ... . . 
I .... . 
L ... .. 
I .... .. 
DUBOIS COUNTY. 
Ft. 
5 
5 
4 
5 
5 
5 
6 
4 
4 
6 
6 
6 
6 
4 
4 
6 
7 
4 
3 
3 
4 
5 
6 
3 
3 
4 
5 
5 
4 
3 
4 
4 
6 
4 
3 
6 
5 
Rosebank............. J.C.Foote .................. Drift ..... L ..... 4 
Barron ian ...... -.. . . . • . . . . .A. Barron ian ........... _ . • . Shaft . . . . . L . . • • . 4 
FOUNTAIN CO:JNTY. 
Harrison . .. .. .. .. . . .. . .. • . Harrison B. Coal Company . Slope .. .. • I...... 3 
GREENE COUNTY. 
, 
Island Cit.v No.1.......... Island Coal Company....... Shaft..... L ... .. 5 
Island City No.2 ........... .. .. . do . . .. . ................... . do ..... L ..... 5 
Summit., ................. Dugger, Neil & Co . ............. do •••.. L ..... 5 
In. 
6 
0 
4 
0 
4 
0 
6 
4 
4 
0 
6 
6 
0 
8 
0 
0 
0 
4 
0 
3 
0 
6 
0 
10 
6 
0 
6 
6 ' 
0 
0 
6 
0 
6 
0 
6 
0 
0 
0 
0 
0 
0 
6 
Feet. 
248 
248 
50 
70 
70 
100 
60 
90 
70 
40 
45 
95 
85 
65 
50 
40 
80 
95 
150 
140 
80 
80 
70 
38 
40 
30 
100 
50 
60 
48 
74 
70 
49 
100 
96 
67 
100 
50 
60 
36 
60 
70 
76 
I 
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Statistics of coal mines in Indiana-Continued. 
Names of mines. • 
CLAY COUNTY. 
Operators. Kind 
of mine. 
GartNo.1 ................ B.B.CoalCompau_y ....... Shaft .... .J .... . 
Gart No. 2 .•••••.••••••.••..•. - •. do . . . . . . . . . . . . . . . . . . . . . ... do . . . . .J . ... . 
GartNo.5 ...................... do------------- ·--- --- ~lope ..... .J ... . 
Gart No. 6 ..•.•..• _.. • • • • • . . ..... do . . . . . . . . . .. . . . . .. . . . Shaft . . . .. .J .... . 
GartNo.7 ...................... do ......................... do .... T.&.J. 
Gart No.8 .....•................ do ......................... do ..... I ..... . 
Gart No.9 ..................... do ......................... do .... . ' I. & .J . 
Gart No.10 ...................... do ......................... do ..... I. & .J 
g~~~~~li--·::::::::::::::: ::::::~~ ::::::::::::::::::::· ::::~~ ::::: f::::: 
Crawfords No.1.......... Crawfonl Coal Company ........ do .... . I. & J. 
CrawfordsNo.2 ................. do ........................ do ..... .J .... . 
Crawfor<ls No.3 ................. do ..................... Slope ..... I. ... .. 
Peanutmine ............. E.L.Winklepleck .......... Shaft ..... .J .... . 
Star. . . . . . . . . . . . . . . . • . . . . . . ..... do ......................... do . . . . I. & .J. 
Peanut No.2 .................... do ......................... do ..... I .... .. 
Nickel Plate .............. .Jackson Coal and Mining .... do ..... I. & .J. 
Compan.v. 
Chir.a~o .. .. .. . .. . .. . .. .. .. A. P. Coal C(•mpany ............. do .... . 
South slope ...... .. . ...... P. Ehrlich & Co ............ Slope .... . 
~~~~~~~:::::::::::::::::: ~:::::~~: :::::::::::::::::::: -~~.t; ::::: 
.J --- .. 
I .... . 
L ... .. 
I .... .. 
Staunton .................. .J. Summers ..................... do .... . L ... .. 
Brush ville................. Gart Coal and Mining Com- .... do .... . L .... . 
pany. 
Wat.son's ....................... do ........................ do ..... I .... .. 
rif:~~~~ ·::::::::::::::::· -~-i~~-~~l~. ~~~~~~ ::::::::::::: : :::~~ :~::: } ~-~: 
Church Hill ............... Weaver, Todd & Co ............ do ..... .J .... . 
Litchfield ................. CoalBluffMiningCompany ..... do ..... I. & .J 
.Jumbo .................... Watson,Little &Co ............ do·----~ I.& .J. 
Harrison .. .. .. .. .. .. .. .. .. C. & I. B. Coal Company ....... do . .. .. I. ... .. 
I 
Morris .................... .John Morris .......... ·-----~----do ..... I. ... .. 
Lancaster No.2........... Lancaster Coal Company ....... do .. . .. I. ... .. 
' 
INDIAN TERRITORY. 
Coal Depth 
thick- from 
ness. surface. 
---·-- -
Ft. In. Feet. 
3 0 109 
3 5 1:20 
3 0 75 
3 6 90 
3 6 70 
4 0 95 
4 0 100 
4 2 167 
3 4 80 
3 7 lOli 
4 0 107 
3 3 82 
3 6 25 
3 4 so 
3 10 70 
3 10 40 
3 4 102 
3 6 
40 I 3 5 :!  
7 0 75 
3 5 
"I 6 6 38 6 6 60 3 3 50 
3 0 37 
3 10 69 
3 3 37 
3 4 90 
4 0 70 
4 6 90 
4 0 72 
4 6 60 
Total product iu 1888, 761,D86 short tons; spot value, $1,432,072. 
All the producing coal mines in the Territory are located along the 
line of the Missouri Pacific railway within the reservation of the Choc-
taw Nation, which occupies the southeastern part of the Territory. The 
total increase in the product during 1888 over that for 1887 was 76,075 
tons, and the increase in spot value during the same year was $145,380. 
The Indian Territory mines are operated by the Osage Ooal and Mining 
Company and by the Atoka Mining Company. The mines of the Osage 
company are located at McAlester, in Tobocksey county, of the Choc-
taw Nation. The producing mines during the year were Nos. 7, 9, 10, 
and 11, and the total product of all the mines worked was 425,735 tm1s, 
of which 10,000 tons were consumed at the mines and 415,735 tons were 
shipped to various points in Texas, Mexico, New Mexico, and Arizona. 
The average Reiling price of this coal for the year, delivered on cars at 
the mine mouth, was $1.95. Dnring 1887, 37,818 tons of the product of 
these mines was manufactured into coke for shipment, but during 1888 
the company reports that no coke was made at tbe .McAlester mines. 
The mines were worked 236 days during the year, and there were on 
an average 955 miners and laborers employed. Tlw aggregate wages 
paid to these &en during the year was t732,890.60. The average thick· 
ness of the coal bed which is w.orked is from 3 feet 6 inches to 4 feet. 
The bed has considerable dip and contains a good quality of C()al. 
The following table exhibits the composition of the McAlester coal and 
coke as reported by the company . 
.Analyses of coal and CQke from Mc..4.Zester, Indian Territory. 
. I Coal. I Coke. 
Ash ..•....•••••.•...•...••.••••••••••••.•••••••••••••••••••••••.•.. ! Pe-r~~-~ Pio~W:~· 
Fixed carbon....................................................... 62.67 87.140 
Volatile matter..................................................... 29.71 1. 660 
Water ...... ··········~·..................... . ...................... 2.10 0. 325 
Total .••..•••.• ~............................................... 100.00 100. '00 
The Atoka Coal and Mining Company operated mines Nos. 4,5, and 6 
during 1888, situated at Lehigh, in Atoka county, in the Choctaw nation. 
The total product of all kinds of coal mined was 336,251 tons; of this 
amount 9,355 tons were consumed at the mines and manufactured into 
coke, and 326,896 tons were shipped to consuming points, principally in 
Texas. The average selling price of this coal delivered on cars at the 
mouth of the mine was .1. 79 per ton. The coal bed worked at these 
mines varies from 3 feet 11 inches to 4 feet 2 inches in thickness, and 
the coal which it produces is rep<;>rted to be especially adapted for 
general manufacturing and steam uses. During the year the mines 
were worked two hundred and eighteen, days, and on an average 750 
miners and laborers were employed. The aggregate amount of wages 
paid to miners and laborers during the year was t508,923.08. 
The following table exhibits an analysis of Atoka coal, as reported 
by the company: 
..4.nalyaiB of coal from .Atoka, Indian Territory. 
I 
Ash ............................. : ..................................... . 
Fixed carbon .......•••••••••••••••.•.•...•.•...........•...•••.•.••..••. 
Volatile matter ....................................................•..... 
Water .......•...............•......•••••............................... 
Percent. 
10.49 
~.74 
39.16 
4.61 
Total ....•..•.....•.•... .' .•.•.•..•••.....••••••......••••••.•..... .' --100-.-00-
Snlphnr .. ~ • • • . • • • • . • • • • • . • • • • • . • • . • • • • . • • • • . • • • • • • • • • • • • • • • • • • . • • . . • • . 0. 370 
In addition to the mines operated in the interest of the Missoun Pa-
Rail way Company there are several openings throughout the Ter-
which have been mined to a greater or less extent to supply a 
limited local demand. The recent opening up of Oklahoma wilt 
doubt increase the consu.mption of coal within thB limits of the Tar-
during the coming year ; and the development of new mines, and 
•"ll~'e&fsed product of thos6 already established, can be expected. 
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Total product in 1888, 4,952,440 tons ; spot value, $6,438, 1·72. 
The statistics of the Iowa coal fields for the calendar year 1888 have 
been compiled from returns from the mine im~pectors and facts collected 
directly by the United States Survey. The statistics of the Iowa coal 
mines collected by the mine inspectors cover the fiscal year extending 
from July 1, 1887, to June 30, 1888. This fact, together with the great 
difficulty which has been experienced by the State inspectors in getting 
the individual coal operators and operating companies to report their 
production, has made it necessary to collect a large amount of informa-
tion independent of the State department, in order to determine the 
productiun for the calendar year 1888. 
The Iowa mines produced, during the year 1888,478,612 tons more coal 
than during 1887. The fact that the production of the Iowa coal mines 
during the past year increased, is important, and is not generally appre-
ciated in the State or by the coal trade generally. This results, no 
doubt, from the fact that the proportion of the total product taken by 
local consumers is greater in the State of Iowa than in any other coal 
producing State. The number of small mines is greater than in any 
other State, and the production in special districts varies more from 
year to year, due to the increase of railroad construction and the com-
petition with more valuable coals mined in adjoining States. 
The State is divided into three inspection districts known respective-
ly as the Southern or First district, of which Mr. Thomas Binks is 
inspector; the Northeastern or Second district, of which Mr. James 
Gildroy is inspector, and the North western or Third district, of which 
Mr. James E. Stout is inspector. The most notable decrease in the 
production of coal of commercial sizes, excluding nut coaJ during the 
past year, was in the Third or Northwestern district, the decrease for 
the calendar year 1888 being 6,321 tons. In the table which follows 
the nut coal is included in 1888. In speaking of the general condition 
of the coal trade in this district under date of January 26, 1889, Mr. 
Stout says: 
'~There has been no special development in the Third district during 
the year; in fact there has been rather a retrograde movement, quite 
a number of mines being worked out and abandoned, and very few 
new ones opeued, although the output of coal is nearly as large as 
during the preceding fiscal year. The condition of the coal trade in 
Iowa, at the close of 18S:) was ,-er.r discouraging, owing to the contin-
ued warm weather. The outlook was very bright in the early part of 
the season, in fact better than usual, and there is uo doubt that, if the 
weather had been as culd as the Iowa winters generally are, it would 
have been a very prosperous year; but at that time the mines in this 
district did not average half time, while the prices for the railroad trade 
were demoralized. It will be found by comparison that the ~werage 
selling p.-ice of ooal in this district is cOIHliderably higher thau in eithe.r 
of the other districts, both for railroad use ancl for local trade, but the 
location of the Third district easily explains the fact, since mines in the 
southern and southeastern part of the State have to compete with coal 
brought from Missouri and Illinois mines, while the Third district, 
being · the farthest northeast, has greater advantages as to location, 
and consequently coal can and does command better prices. Then 
again it will be impossible for the majority of the operators in the Third 
district to mine coal as cheaply as it is done in the other two dit'ftricts, 
for several reasons; the coal- beds are not so thick, the roof is not so 
good, and the coal exists in smaller basins. For these reasons the mines 
are operated on a small scale, and the coal can not be handled on so 
small a margin of profit as at the larger mines in the other two dis· 
tricts." 
The following table shows the production of coal in each district for 
the past six years : 
Total production of Cf}al in Iowa by districts from 1883 to 1888, inclusive. 
1
_n_i_st-ri-cts_._, __ 1_88_3._ ~884_:_ ~~ ~886_:_ ~~~ 888~ 
Long tom. Long tom. LOJ&g tom. I Long tom. 
1, 156, 224 1, 264, 483 1, 426, 841 1, 528, 967 
1, 231,963 1,1188, 200 1, 775,978 1, 974,352 
1, 194,469 900,741 791, 671 I a 918,503 
Long tons. Long ton•. 
First . • • • • !_, 0119, 503 1, 040, 895 
Second... 1, 4'77, 024 1,413, 811 
Third..... 1, 403, 419 1, "7, 585 
Total . . 3, 979, 946 3, 902, 291 3, 582, 656 3, 853, 374 3, 994, 490 ,--..-421, 822 
a Including ~ut coal in 1888. 
As will be observed from the above total, there has been a slight in-
crease in the production of coal since 1885, but there was a slight pro-
gressive decrease in the production of the State during the years 
1883, 1884, and 1885. The following table exhibits the production of 
coal in each county in the first district for the past six years: 
Product of coal in the first inspection d~trict of Iowa from 1883 to 1888, incZuritJe. 
Counties. 
-· ,.~. ,.~. 1886. 1887. • 1888. 
---------
~~:=~~:::::::::::: 
Long tom. Long tom. Long tom. Long tons. LOJ&g tom. Long toM. 
128, 896 158, 986 245, 896 150,000 . 160,351 210,263 
3,891 3, 981 3,896 9,581 19,851 18,817" 
Davis ................. 527 1, 207 33,655 1,000 1,800 1,800 
Jtoft'erson .............. 38,887 8.r~ 1,116 1,083 10, a97 9,387 Lucas ................ 41!7, 821 410, 29 439,956 530, 7:! 472,998 364,969 
90,985 97,085 100,011 141,6 212,695 230,852 
93,435 98,427 101,517 117,700 183,505 233,896 
748 1,009 1,819 1, 550 1, 780 3,438 
94 127 617 8,585 12,180 H,002 
1,678 1,778 1,193 8,038 26,331 25,800 
237,821 240,720 187,911 237,111 272,073 380,395 
12, 8"l8 13,727 12,825 23,332 24,796 17,103 
1,892 4,947 25,812 34,000 28,084 24,293 
Total...... . .... , 1, 099, 503 ---- --·-- ----1, 040,895 1,156,224 1, 264,433 1,426, 841 1, 528,1167 
MINERAL RESOURCES. 
tion for 1888 was Wapello; the increase in the production of this latter 
county during 1888 being 108,322 tons, uractically the same as the de-
crease in the former county. The following table exhibits special facts 
connected with the production of coal in the first district counties dur-
ing the fiscal year 1888: 
General statistics of coal mining in ille first district of Iowa in 1&38. 
Counties. 
I Average thickneRs of I 
Num- Production coal bed8 worked. Number 
:rn~!. 188e. ' of miners. 
___ --------~-----I IUppor. Low". Middle. 
FIRST DISTRICT. ---!~--- --, - - ---
Long tons. 'Ft. In. Ft. In. Ft. In. 
Appanoose.............................. 34 210,263 ........ 3 0 ..•.... 
Adams.................................. 12 18,817' 1 6 ..•..•.......... 
Davis................................... 5 1,800 ........ 3 6 ....... . 
Jefterson...... •... .. . ... .. .... .. . . . . . . . . 7 9, 387 . . . • . . • • . • •• . 3 0 
Lucas. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 364, 969 2 6 . .. . . .. . 5 0 
.Marion ................ -~---·········---· 44 230,652 ........ . .... ... 4 2 
Monroe .. . . • . . . . . . . . .. . . . . .. . . . . . . . . .. . . 18 233, 896 . . . . .. . 3 0 4 6 
Page . . . .. . . .. . .. . . . . . . . . . . . . . . . . . .. . . . . 4 3, 430 1 6 .. .. . . . . . ..... 
~!~1n~~~~: ::::~:::::: :~:: ::~~ :::::::::: 1~ ~~: g~~ - ~ · .. ~-~::::::: :~--3-- · 8 
;::¥:~~-:::::::::::::::::::::::::~:::::: ~~ 3f~:~~~ "j""6'1'3""6' --~---~ - 1131 
Wayne .................................. __ 7 ___ 24,293 .....:.:...:~ 1 __:__2... =-:.:...:.... --~' 
Total ...... ·. . . . . . . . . . . . . . . . . . . . . . . . 216 1, 528, 967 . . . . . . . . . . . . . . . 3, 913 
General average of thicknesses.... . . .. . . . . . . . .. .. . . . . .. . 1 8 3 2 4 0 
The average number of miners employed in Appanoose county during 
the year was 132 greater than during the pre,rious year, while the num-
ber of coal mines operated, 34, was one more tban during 1887. This 
county produced 49,912 tons more coal than during 1887. 
Only 12 coal mines were worked in Adams county during the year 
1888, as against 15 during 1~87; and there was an average of 55 minerR 
less, although the mines were worked more continuously during 1888 
than during the previous year. The total product of the county fell off 
during the year 1,034 tons. 
In Davis county 5 mines were operated. The product of the mines 
in this county was practically the same as during the previous year, 
although the average number of miners employed during- the year was 
six less. The coal beus in this county are not miued so easily as those 
in the two counties already referred to, and in consequence more powder 
for breaking down the coal is used. 
The mines in Jefferson county during 1888 produced about 1 ~000 tons 
less coal than during the previous year. The production of this county, 
although always small, ·has varied to a greater extent tban the produc-
tion of any other county in the district. 
The production of coal in Lucas county during the five years pre-
vious to 1888 was greater than in any other county in the district, being 
about five-twelfths of the entire product of the district. During 1888, 
however, Wapello ranked first as the most important coal county. 
Thi~ fa('t i~ due hoth to lwtter facilities for transportation and to more 
central location with regard to markets. The falling off in the produc-
1886. 
DtH"ing 1888 Marion county produced 17,967 tonS me:r:e co 
during the previoua year. The growth in th~ production pf the 
of this county bas been progressive since 1881, when the prod.uv•" .. ...,.~a ,.~ 
was about one-eighth of what it was in 1888. This steady growth in 
min(js of the cqnnty is due largely w the favorable thickne s of 
~a, which range from 3 feet 6 inches to 6 feet. Although tllere 
a ~light change in the producing mines, yet the number, 44, of 
worked during 1888 remaine the same as the previo,us year. 
In Monroe county the increase in the product of the mine8 in 
over the Jh'evious year was 50,391 tons Most of tbe coal beds. 
are mined lie from PO to 160 feet below the surface. The .nnniijeti~ 
of operating mines in this oot;~nty rema· th ame as umrnur: ·,t~m 
'"IMJI'tv"wn year. ~lthough tk~re was. eon iderable increase i 
p at; the a.-erage number of miners employed ~mam&?Ot.otiWIII 
the same as during the previous year. This Is a signUic&Irt ....... .,"' ........ 
points to better mine management and more systematic and OO()DCJ,'ml~ 
mining of coal. Most of the coal mined, in tllis county is sbippe 
the railroad, and the coal from some of the mines which are not dfr~~tAl~);~ 
oonnected by Tail will bear the expense of shipment to the railroad 
wagons. Next to Davis .county, there is less coal produeed in 
county than in any other county in tile district, although tbe n~r»dt~ 
tion of this county, which, during 1888, was 3,430 tons, was 
double the p~octi()n of the previous year. The .-..oal bed · :wtuuJlhlll~'i: 
D1ined in Page county has OJJly an average thiekne15 Of 1 foot 
In Taylor county the production during 1888 was 4,178 ............ .. 1~ 
than daring the previous year. The small product' of thh~· .n:rc""'.ft1.,.,. 
8,002 ton , is due to the extreme thinness of the coal beds, 
ges from 16 to 18 inches. In Van Buren county the product :durthirat~ 
year was practically the same as during the year 1887. The J)r(m'i!Ot 
the mines of this county is sold almost exclusively to local ooirrs1ltttH~~ 
Wapello county produced more coal than a.ny other county, in 
f!dttstrJtct, the increase in its product during 1888 over that for 1887 
11,'fl;,.v"~~ tons. The most important establishment in the county i 
W~pello Coal Company, and the increase of the total prod 
county is due, possibly, more to the extension of the O'P4mltioltlt:.~!IJI 
company than to any other ~ause. 
production of the mines in Wayne county was 3, 791 ton 
Al'!i · r.nS~Ln the previous year. The most important es11:aJ,Jilis:h~t~O.:I/jjf.:fd 
, that of the Occidental Ooal Comp"ny, is carri~ on 
f8Ilges from 2 feet to 2 feet 9 inches in thickness. 1t 
2£0 teet. 
production of the mines in Warren oountyd ·nJ 1888r11'1la~<.£ 
-~,wu.s, being 30 per cent. less than the prod:uction of the --'"'·-~ .... &N.··~.',i; 
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The following table exhibits the production of coal in the second or 
northeastern district, by counties, for the past six years: 
Product of coal in the second inspection district of Iowa, j1·o1n 18~3 to 1888, inclusive. 
1 
___ c_o_uu_t_ie_s·---l--1-88-3. __ ,~~-- ~~8~ ~--18_8_6._1 __ 18_8 __ 7._ -1-88-8._ 
Long tons. I Long tons. Long tons. Long tons. L•·ng tons. Long tons. 
Mahaska ............. 927,387 932,714 762,785 851,362 1,025,548 81!5,981 
Keokuk . . . . . . . . . . . . . . 500, 040 430, 940 372, 816 545, 304 599, 007 541, 966 
Jasper. . . .. • • . . . . . . . . . 45, 883 46, 336 90, 425 286, 034 142, 039 275, 179 
Scott . . . . . . . . . •• . . . 3, 714 3, 821 5, 937 3, 000 8, 634 9, 080 
Marshall.............. .... .. . .. . . . .. .. . . . . . . . . . . . . . . . . . . . . 406 200 ........... . 
I 
Hardin ............... ··--------- .............. ---·---· 2,000 450 1,000 
Mu""';:::::::::::: ~ii.;-~~ ~~ --;:Os~1;77~~~~i 
a Not including 311,146 tons of nut coal in this district. 
The coal-producing counties in this district are more concentrated 
than in either of the other two districts. The counties of Jasper, Ma-
haska, and Keokuk, which lie in the valley of the Des Moines river, 
adjoin one another, while the two counties of Hardin and Scott are iso-
lated, the former occurring in the valley of the Keokuk river, while the 
latter faces th~ Mississippi river. 
The largest producing county in th.is district is Mahaska, which dur-
ing 1888 produced 835,981 tons, or 189,567 tons less than during the 
previous year. This is the largest producing county in the State. The 
decrease in the production of the county in 1888 is doubtless due to the 
increase of shipping facilities which has been attained by othPr counties, 
whose production has gone to consumers formerly supplied by the mines 
of Mahaska county. 
The mines of Keokuk county produced 57,041 tons less coal during 
1888 than during the previous year; the falling off in the production of 
the mines of this county is without doubt attributable to the same 
cause as the decreased product of the mines of Mahaska county. The 
principal mines in the county occur in the What Cheer district, which 
has genera1ly been reputed as the most important and best-developed 
coal basin in the State. Although a large proportion of the product of 
this county is shipped from 10 mines by railroad, yet the remaining 12 
mines support a large local trade. 
The total production of Jasper county during the year 1888 was 
275,179 tons, being an increase in the production over the previous 
year of 133,140 tons and very nearly the same as the pl'oduction during 
1886 .. The mines in this county are probably affected more directly by 
the condition of the local weather than any mines in the State, since 
the largest proportion of the product of the count;\· is sold to the local 
trade. In the report for 18~7 specia,l attention was called to the de-
creased production of the mines during that. year. From facts gath-
ered during the last few months it is probable that this decrease and 
subsequent growth in the product of the millt:S in this county is iu a 
measure to be accounted for by the failure of certain mines to correctly 
their prOduct during the year 1887. The average thickness of 
coal beds mined in this county is about five feet, the range in th~ck­
being from 3 feet 6 inches to about 7 feet. 
The product of the coal mines of Scott county during 1888 was 9,080 
a slight increase over the product of the same mines for 1887. 
ost of the coal mined in this county comes from country banks to 
pply a local traqe. The nearness of the county to the f.\Iississippi 
rin~r places it in an unfavorable position to compete with better coals, 
which ean be brought in both by river and railroad from other States. 
The coal beds in this county are thin and varyin~ in thickness, which 
makes the mining operations more or less hazardous. 
In Hardin county only 1,000 tons of coal were mined during 1888, 
and this amount was consumed entirely by local trade. 
The total production of these counties during 1888, including nut coal 
was 198,374 tons greater t.ban during 1881. It is probable, however, 
that there was really less coal produced in this district during the latter 
year, since in 1888 there were 311,146 tons of nut coal reported from 
tlie mines. For 1887 no account was taken of the nut coal sold. The 
f-ollowing table exhibits special facts connected with the mining of coal 
in the Second or Northeastern djstrict during 1888: 
General stati8Ucs of coal mining in the second district of Iowa in 1888. 
Counties. PrOduction 1888. 
Average thickness of 
coal beds worked. Number 
1-----;------l of em-
ploy6a. 
Upper. Lower. Middle. 
J-----~-------1--1-----1---1--- -----
Long tom. Ft. In. Ft. In. Ft. In. 
Hardin................................. 2 1,000 ........ 4 0 4 
i~';!k:·::::::::::~::::::::::::::::::::: ~~ ;!~:~ :::::::. ~ ~ 1,:aog 
Mahaska............................... 22 835,981 ........ 5 6 1,850 
Marshall ........................................................... 4 0 ··---··· ........ .. 
- Muscatine .................................................. ···-···· 2 0 ............... 
7
-
2 
.. 
' Seott ............ . ...................... 6 9,080 ........ 2 8 
' Total. ............................ -si'~206 =====~-----s:m 
Gpneral average of thicknesses......... .. .. .. .. ........... - .... ·-- -1 4 0 j- .. -· · .. 
The following table exhibits the production of coal in the Third 
western district for the past six years. 
Product of coal in the third inspection district of Iowa from 1883 to 1888. 
1883. 188(. 1885. 1886. 1887. 1888. 
Long tons. Long tons. Long tons. Long tons. Long tona. Long tona. 
466,981 473,073 458,191 294,970 167,068 140,142 
38,208 37,185 32,986 21,986 40,420 48,622 
88,851 96,327 89,587 117,538 1.05, 894 109,042 
................... 
...... i,'998' 5,187 4, 596 17,194 18,305 18,680 1,878 918 3,312 6,669 6,480 
558,821 619,921 462,895 337,964 305,01H 300,669 
248,560 214,014 145,296 107,771 146,221 159,715 
............. ·--· ................ ............... ................ .................. 2, ocJo 2,000 
1, 447.,585 1,194,469 900,741 791,671 ~a) 785, 
• Thia district mined 133,153 tons of nut coal not in above account. 
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The total product mined during the year 1888 was practically 
same as during 1887, the slight difference in fa\Tor of the latter year, 
6,321 tons, being prob_ably due to the fact that the reports for 1887, as 
far as can be ascertained, gave the lump coal product, while many of the 
reports received for 1~88 classified the product of the mines into lump 
coal, and nut coal, of which latter there was an aggregate reported 
for the district of 133,15? tons. If, however, the reports received for 
1887 included all lump and nut coal produced by the mines, there will 
be an increase in tbe total product of the district for 1888 of 126,832 
tons, instead of a decrease, as already noted, of 6,321 tons. 
Tbe foll_owing table exhibits special statistics connected with the 
mines in the third district during 1888: 
1: 
General statistics of coal mining in the third district of Iowa in 1888. 
Counties. 
.... 
0 Average thicknes!l of I $ ~ Production coal beds worked. ~f~~~r 
:z; Upper. Lower. Midule. 
~ ·s 1888. ---~· ----~ - ---~ ployes. 
1-------·------1----------. - - ·---
Boone ................................ __I 21 Lo~lo~~1J2 Ft. In. FJ. I~. FJ. b~. 8461 
Dallas .................................. 9 48,622 2 5 3 6 172 
Greene.............. . ... . .............. 5 109,042 4 2 4 0 4 0 323 
Guthrie................................ . 24 [ 18, 680 ~...... 2 0 . . . . . •• . 148 
Hamilton............................... 10 6,480 .... .... .. .. .. . . ....... 50 
Polk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 
1
· 300 669 4 0 4 1 4 6 969 
Webster ... . .......•.....•.............. 33 159:715 4 4 3 9 .....•.. 709 
Story ...... - .. -.-.. . . . . . . . . . . . . . . . . . . . . . 1 ' 2, 000 ....... - ~ · . . .. . .. 3 0 251' 
Total . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . 121 
1
: 785, 350 . • • . . . . . . . . . . . . . . . . . . • . . 3, 242 
General average of thicknesses......... .•.... . . . . . . . . . . . . . . 4 2 3 1! 3 10 
I • 
Polk county, produced more coal than any ·other county in the dis-
t:cict. The greater production of tbe mines of this county is due to their 
favorable position as related to railroads and local consumers. The 
product during 1888, throwing out of consideration tbe nut coal pro-
duced, was 4,425 tons less than during the previous year. 
The product of the coal mines of Dallas county during 1888 was 
nearly 20 per cent. g-reater than for the previous year. The total for 1888 
was 48,622 tons. The coal from these beds is mined to supply a local 
trade, while the two mines worked in the coal bed in the lower coal 
group ship their product entirely by rail to more distant consumers. 
The product of the mines of Green county was slightly greater during 
1888 tban during 1~87. Most of the product of the Green county mines 
is consumed by the Chicago, 1\linneapolis and Saint Paul railway, and 
the Minneapolis and Saint Louis railroad, tbe Keystone and Standard 
Coal Companies being the most important producers. The coal mines 
of Boone county proc.luced in the aggregate about 16 per cent. less coal 
during 18t;8 than during the previous year. The mines of this county 
are found principally in the vicinity of Angus, 1\Ioingoua, and Boones-
borough. In Webster county the mines produced 1~,494 tons of coal 
more during 1888 tban dnriug 1887, or about 9 per cent. increase. Al-
though there was a progressive falling off in the product of these mines 
during 188$, 1884:, 1885, and 1886, tflis ·· ~:ttn.;&\ 
that the beds are in small detached areast makes the ar.treira•e,..~ 
oost of mining tnore expensive.. The increase in the product during 
past two years has been due to more favorable rates received frQm 
railroad, which has insured a slightly greater proftt to the op•~u,·to~~-~7~.\ 
The total product of Guthrie county was practically the s;1ome as auJrillji[: 
1887. The coal is a favorite one among domestic co~sumers, and 
product of the mines is sold almost entirely to the loca;l trade. 
coal mines of Hamilton county are, as a rule, only worked during 
winter months, and the product is sold to local consumers. The ...... ,""-~''''·"~ 
are smaU and the coal basins in which they are located are of UD4~e1'1-1f(o;_~ 
extent. 
In Story county only one i:nine is in operation. The product Of, 
coanty was practi~lly the same in 1888 as in 1887. 
KANSAS. 
Total product in 1888, 1,850,000 short tons ; spot value, •2, 715,000 
During the past year great activity bas existed in the search f~r 
uable coal beds, and the opening of new coal mines in many toc:IIIJit;t•.:~ 
throughout the State has been contemplated. Various estimates. 
the total coal proQ.uct of the State haYe been made, ranging nP.t:wllli'Ah. 
1,700,000 tons of ' coal and 1,900,000 tons. It is confidently llP.IlP.v·P.n .. ~, 
that the closest estimate which can be made from the facts in the 
session of the Survey is that the total product did not vary more' 
50,000 or 60.000 tons below the latter figure. The scaroity of fne), 
wood and coal, in many of the settled dist:ricta of the State, nA.1rofli,o.:.·;= 
larly those a1t any r.emote distance from railway lines, bas encqtn~&J~~~ 
a search for ne)V coal openingR on the part of all residents, 'paJt'ti~:niJ.nl~:~ 
townsmen in the more thickly settled sections and among fA.rmP1rA. 
the isolated sections. A large amount of money bas been thrown 
hi the State in looking for coal beds where the local geology n~IVAJ:a.tA; 
commercial coal beds being found sufficiently near the surface to 
profitably mined. 
The principal coal producing counties in the State, in the 
named, are Cherokee, Osage, Orawford, and Leavenworth. 
there can be no definite boundaries named for any one speci.tle 
··~:· '"'•0&• ... , yet, for convenience of description, Mr. Braidwood has at~rtG.~M 
principal operating districts into the following coal fields: 
Cherokee and Orawford county coal field .. 
Osage, Shawnee, and Ootrey county coal fields. 
Neosho conn ty coat field. 
Franklin county coal field. 
Bourbon and Linn county coal fields. 
following is Mr. Braidwood's description of these respective 
~~~~c~· and; Crawford county coal fteld.-Tbe. coal bed most ocA,IOJ/1'-' ·'·; 
at ~nt in these two counties is known by coal me~ 
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the Cherokee bed, and is the thickest and most valuable yet discov 
ered in the State. It ranges in thickness from 3 feet 2 inches to 3 
9 inches, attaining its greatest thickness in the vicinity of Weir City 
and Scammonville, Cherokee county. In a few localities in this vicin-
ity it has attained a uniform thickness of 4 feet, and in a few excep. 
tional places it has been found to measure 5 feet. This coal seems 
to possess superior quality over most other bituminous coals coming 
into tile same market, and is sold at a higher price, It is a coal hav-
ing good coking qualities, and is a good gas coal. .As evidence of this 
fact it is being used very generally by the gas companies of the State. 
The outcrop of the eastern edge of this coal bed can be traced along a 
line in a southwestern direction from Mulberry, Kansas, and 1\forerod, 
Missouri, passing through Litchfield, Pittsburgh, and Weir City, to 
Columbus, a distance of 30 miles; the outcrop running to the east or 
west in conformity with the undulations of the surface. The bed is 
being mined by shaft, slope, drift, and strip-bank openings at inter-
vals at and between these points. This coal bed is probably the same 
as that which is found at Walnut, :Macon county. Missouri, but the 
most valuable areas of the bed so far discovered seem to be in Kansas. 
Beyond the vicinity of Columbus, to the southwest into the Neosho 
River basin, the trace of this bed has been lost. It has probably been 
cut out by the low lands of the river, and will come to view again 
southwest from Columbus, in the Indian Territory. The general dip 
or declivity is found bearing to the north and west. .As evidence 
of this fact, so far as this coal bed has been developed, it is found 
deeper and deeper the further we get in that direction, so that the extent 
of the area of the bed is much greater than was surmised a few years 
ago. It seems to dip towards the interior of the State, varying with 
the undulations of the surface, at the rate of 15 to 30 feet to the mile. 
In Pittsburgh there is a shaft, 30 feet in depth, located about three-
fourths of a mile west from the outcrop line. Three miles due north-
west of this shaft, at a place called Lone Oak, in ground having com-
paratively the same elevation, will be found a shaft working the same 
coal bed 116 feet beneath the surface. .At Weir City, Cherokee county, 
there are 45-foot shafts also within li miles from the outcrop. Four 
miles north and west of these shafts, near the city of Cherokee, will be 
found a shaft working the same bed, 140 feet in depth, and on ground 
having comparatively the same surface elevation. There are also other 
small beds of coal which run beneath the surface successively between 
the outcrop of this larger bed and where it is now being mined in these 
deep openings. One of these beds has attained a thickness of 26 
inches. This bed can be found cropping out between the deep shaft at 
Cherokee and the other, not so deep, at Weir City, and between the 
shaft at Lone Oak and the one not so deep at Pittsburgh. The same 
bed is being stripped at Coalville, northwest of Mulberry, and is being 
mined from a shaft opening at .Arcadia.. It is ali:io being mined at Mr. 
J, M. Baird's shaft at Cherokee, in Craw:forq ~ounty; it is being 
-stripped and drifted on Cherry creek, northwest of Columbus, and is 
being mined from two shaft openiqgs near Hallowell, due west of Co-
lumbus. This bed will no doubt make a valuable seam for long-wall 
work in the near future. In the hands of a good company, having 
managers who understand this system of work, this bed could be mined 
with profit and compete in the market with other coals, as there seem 
to be no other troubles or faults in it. 
Other smaller beds, evidently above this latter coal bed, are being 
mined near Oswego, in Labette county. There is no scarcity of coal ia 
this part of the country; the coal beds are very extensive. It is only 
a question of sinking the shafts a few feet deeper when the shallower 
areas are worked out. 
Osage, Shawnee, and Coffey county coal.field.~.-The outcropping ot' a 
coal bed can be seen in this field in a simila..'r manner to that found in 
Cherokee and Crawford counties, the eastern edge of the outcrop_ vary-
ing to the east and west owing to the undulations of the surface. The 
outcrop comes to view at intervals on the surface on a line in a south-
western dif'ection from a point 3 miles west of Topeka, passing through 
Carbondale and east of Scranton, Burlingame, Dragoon, Peterton, 
Osage City, Barclay, and Avonia, through Lebo, in Coffey county, and 
to a point near Neosho Rapids, in Lyon county, showing an extent of 
country 65 miles long, between the Kansas and Neosho rivers, where 
coal is being mined at frequent intervals. The breadth of this coal area 
is not known. This coal bed ranges in thickness from 12 to 20 inchei, 
having attained its greatest thickness at Scranton, and from here grad-
ually thinning down to the northeast as it approaches the Kansas river, 
and to the southwest as it approaches the Neosho river. 
A few years ago coal was mined in Shawnee county by the strip-
ping process, but it is now being mined from shaft openings. At , 
Carbondale, in Osage county, it is being minetl from both strip-banks 
and shafts. Mining operations are going on, on high land, above 
the town called Carbon Hill. At Scranton it is found deeper, being 
farther to the northwest. There it has been stripped only in a few 
places on low land, the mining operatious now going on being shaft 
openings. At Burlingame, which is farthest to the northwest of all 
the other localities, it is found, and is being mined from shaft open-
ings ranging from 85 to 103 feet in depth. It is also mined from 
shafts at. Dragoon, Peterton, and Osage City, but the shafts are not 
quite so deep, as those places are not so far to "the northwest as Bur-
lingame. It is being· mined by shafts east of Barclay; from strip-
works and drifts at Arvonia; from strip-works, drifts, and shaft 
'iJ. .(llpe·omLl!S at Lebo; and from strip-works near Neosho Rapids. There 
no scarcity of coal in this coal field, as a practically inexhaustible 
aupply will be only a question of sinking shafts a little deeper for the 
as the shallow parts of the bed are worked out. 
NtJOslw county coal jield.-The coal beds within profitable mining 
are confined, to a very small portion of the county. Two miles 
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south of Thayer, where mining operations are going- on, there is a 
small amount of coal shipped, the most of it being sold to the coun 
trade. This coal bed is 14 inches in thickness and is found on 1 
land, drawing to the Neosho river. It is being mined in the win 
months by the drifting process, with from one to six men emplo~·ed i 
each drift. In the summer season very little coal is mined or sold. A 
few miners work the whole year ronnel, stacking tlw coal in snwm 
all!l selling it in winter. The coal being found at greater depths about 
10 miles west of the Neosho river probably acconnts for _the bed being 
seen only in one place. It is very probable that it. extends over a great 
deal more country to the north and west than it gets credit for. The 
extent of country so far developed, by easy reach, covers about 4 square 
miles and is dotted here and there by one-man drifts. 
Franklin county coal field.-The coalm this county is found cropping 
out at Ransomville, and to the southwest at Williamsburg. A shaft 
at Sibley, in Douglas county, is probably sunk to the same coal. The 
thickness of the coal bed ranges from 16 to 18 inches; it has a good 
roof, but generally a hard fire-clay bottom. The best mining opera· 
tions are where the coal is found at shallow depths. The c;nditions are 
favorable for long-wall work, which is the prevailing system and is 
successfully practiced. . 
Bourbon and Linn county coat fields.-The coal bed mined in Bourbon 
county, by the drifting and stripping process, is probably the same bed 
which is being mined in Linn county by deep shafts. At LaCygne, 
Pleasanton, Mound City and Orchard this coal bed ranges from 18 
inches to 2 feet, and in certain localities it is 3 feet in thickness. It is 
said that a coal bed has been found at Paola, Miami county, at a depth 
of 150 feet from the surface. This is probably the same coal bed, and 
it might be said that it is this or some bed near to it that is found in 
Leavenworth and Lansing, in Leavenworth county. 
Coalfields of the central counties of Kansas.-In the center of the State, 
in the counties of Russell, Ellsworth, Lincoln, Mitchell, Cloud, Republic, 
and Jewell, there is found an inferior bed of lignite or brown coal, which 
burns very much like wood, has a white smoke, and makes no soot but 
much ash. This bed is being mined by the drifts on the south side of 
the Smoky Hill river, south of Wilson, in Ellsworth county. The 
drifts follow the coal bed into the side of the bluff's about 100 or 150 
feet above the level of the river. The coal bed is next found in Ells-
worth county, on the high land in the northeastern part., near Bt'n's 
ranch and Delight post office, where it is also being mined bJ drifts. 
The bed is found to average 22 inches in thickness, with local thick-
nesses as low as 8 inches and as high as 3 feet. It is next found in 
shaft openings in Lincoln county. on low lands near Denmark, Potten-
burgh, Ingalls, and Beacon post offices. Next it is found at 1\liners ville, 
on the division line of Cloud and Republic counties, wht>re it is mined 
from slope and shaft openings, 45 feet from the surface; on Yery low 
land the same bed bas been stripped. At Omio, Jewell county, this 
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same coal bed has been discovered at a depth of 150 feet beneath the 
surface. Before the Omio shaft was sunk the bed was reported by the 
drillers to be 3 feet in thickness, and of a fine bituminous quality, but 
since the shaft has been sunk the bed is found to contain the same 
quality of coal, and it only measures 16 to 18 inches in thickness. 
At Homer, in Russell county, the coal bed is found in a shaft over 
100 feet in depth, and of about the same thickness and quality as at 
Omio, Jewell county. This coal bed, like all others of the State, will 
be found deeper the farther one goes to the north and west of where it is 
found cropping out, as on the hills in Ellsworth and other counties. It · 
has no value as a competitor with coals from Colorado or those of the 
eastern part of the State, but off from railroad points, as is the case at 
almost all the above places, it is being mined with profit, and will no 
doubt continue to be mined with profit until railroad facilities will lay 
other coals down for less money with due regard to quality, etc. 
'rhe total product of the State during 1888 is estimated to have been 
46,250,000 bushels or 1,850,000 short tons, a gain over 1887 of 253,361 
short tons .or 6,334,025 bushels. This gain is greater than that esti-
mated by Mr. Findlay, who, from the incomplete returns he has received, 
regards the product of 1888 to be approximately the same as during 
1887. The facts obtained directly by the Survey for 1888 show a 
material increase in the production of the mines in many parts of the 
State, particularly in the most eastern counties. The facts at hand are 
not sufficiently complete, however, to make a definite statement as to 
the total product of each county. The percentage of the total prod-
uct which came from the mines in each county during 1888 varied but 
slightly from that produced in each county during 1887. 
Coal p1·o<luced by counties in Kansas, 1887. 
[Bushels of 80 pounds.] 
Counties. Stripped. Mined. 
Bourbon . . . . • • . • • . • • . • • • • . . . . . . . . . • . • • . . . . . . . • . • . • • . . . . .. . • . 750, 000 250, 000 
Cherokee................................................... 600,000 9, 831, 553 
Coffe.v . . . . . . . . . . . . . . . . . . . . . . . . • • • • . • • . . . . . . . . .. • • • . .. . . . . . . . 150, 000 17, 000 
Crawford . . . . . . . . . . . . . .. . . . . . . . . . .. . • . . . • . . . .. . . . . . • . . . . . . . . 1, 700, 000 8, 041, 225 
Ellsworth. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . • • • . . . • . • . . . . . . • . . . . . . . . . 75, 000 
Franklin . . . . . . . . • • • • . .. . . . . . . .. . . . . • • • • • • . • • • • • . . • . . . . . . . . . . . . . . . . . . . . . . . 552, 000 
Leavenworth............................................... . . . . . . . . . . . . . . 4, 352, 018 
La bette..................................................... 150, 000 ............. . 
Linn...... . . . . . . . . . . . . . . . • • . • • . • . • . . . • • . . . • . • • • • . . . . . . . • . . . . 25, 000 385, 000 
Lincoln...... . . . . . . • • • . . • . • • • • • • • • • . • • • . • . . • • • • • . • • . • • . . . . . . .. . . .. . . . . . . . . 73, 000 
Neosho..................................................... . . . . .. . . . . . . . . 750,000 
~!~~\ii~·~;ld cio"~d· ~ ~: :::: ::::::::::::::~:::::: :::::::::::: ...... ~~~·- ~~~- 9' ~tg: ~~~ 
Russell . . . . . . .. . . . . . . . . . . . . . • • . . . . . . . . . . • • . . . • . • • . • . • • • . . . • . . • • • • • . . . . . . . . 3, 000 
Shawnee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • • . . . . . . . . . . . . . . . 107, 000 
Other counties . . . . . . . . . • • • • . . .. . . . . • • • . • . . • • • • . . • • • • • . • • . • . 800, 000 .••........... 
Colliery consumption....................................... . . . . . . . . . . . . . . 663, 9!10 
Total (a) ...........••......•••.•.••..••••...•......... -4, 775, oool----'35, 140, 975 
--- - ----- -· --
a Total production of all coals, 39, 915, 975 bushels; 1, 596, 639 short tons. 
Osage county produces more coal than any other. The largest mines 
are in the vicinity of Scranton, Peterton, and Osage City, the Osage Car-
bon Company being one of the largest producers, selling its product 
3677 MIN-18 
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largely to the Atchison, Topeka and Santa Fe railroad. The wages 
paid miners in this county range from 55 to 7 cents per bushel. Chero-
kee county produces about the same amount of coal as Osage. The 
largest individual establishment in this county is t.hat of the Keith and 
Pl•rry Coal Company in the vicinity of Scamrnonville and Weir City, 
these mines, together with other smaller ones in the neighborhood 
of Columbus and Cherokee, making almost the entire product of the 
com1ty. Wages here range from 3! to 3~ cents per bushel, the coal 
beds being much more easily mined than those in Osage county. The 
Crawford connty mines are situated principally in the vicinity of Pitts-
burgh, Litchfield, FlemiiJg, and Frontenac; the mi11es of the West-
ern Coal and J\Iining Company, the largest one operator in the county, 
being in the vicinity of Fleming. There are large areas in the county 
under whieh workable coal beds exist at Yery shallow depths, so that 
more coal is stripped here than anywhere else in the State. In Leaven-
worth county, which is the fourth coal county in the size of its produc-
tiou, there are practically but thr('e independent operators, the Leaven-
worth Coal Company, which mines more than half of the total product 
of the count.y, the Riverside Coal Company, both companies in the 
vicinity of Leavenworth, and the State Pcniteutiary shaft at I1ansing. 
A new shaft bas reeently been sunk between Leavenworth and Lansing 
(distance 5 miles), and the same bed of coal which is mined at both of 
these localities has been cut. All the otlu•r coal-producing counties in 
the State yield less than 30,000 tons in each county and call for no spe-
cial comment. · 
The following table exhibits the number of operating coal mines, 
both those which are worked either by drift or by shafts, and the num-
ber of surface strippings in the State, together with the thickness of 
the coal beds and the de:signation of the character of t.he coal as gener-
ally dassifi.ed by the coal trade : 
Nurnber of rnines and strippi1l{]S and thickness of coal beds worked in 1\ansas, 1888. 
Counties. ~un--;b~~ Num_b~~ I ~_verage I Character of 1 Coal ruined by or ope1a- .of tluckue~s of, coal. j stripping. 
tors. mmes. coal ucds. 
r------- ---r---i j Opera- Strip· 
23 r:f· I~. I Bituminous... tor~B pingts Crawford .........• ·····--·· · 
Cherokee._ ...•.••• ----······. 
Osage .... -· ...... ·----- ...... . 
I 
t-'ba:wnee .•••••..........•... _. 
Coffey-----······-----··-···--
:Franklin .............. -·--··-
Douglas ........•.......... --. 
Cloud ...... ·-·····-·····---·--
Ropnbiic ··-··-·--·-·········-Ellsworth ... _ .•. ··- ... __ ..... 
Lincoln. __ .-- .. _.··---· ....•.. 
Russell . . .... ··---··-···- .... . 
Neosho ...... ·······-····-···. 
Linn ..... . .............•...... 
Leavenworth_--···-· · -- ..... . 
Bourbon . ....•......... . ...... 
14 
20 
4 
7 
2 
6 
1 
6 
4 
8 
7 
4, 
il 
25 3 3 . .. . do . __ ...... 2 2 
2
2
4: I 1 4 . _ .. do . . . . . . . . . 24 24 
1 0 ... . do-·-···· ......... . •••••.. 
1 1 . . do . . . . . . . . . 19 19 
6 ~ g ~iiJi~t~:::::::: :::::::: ::::::: 
5 2 0 .... do ... -........ . . - ... -.... . 
~ ~ ~ : : : : ~~ : : ::::: :: : : : : : : : : : :: : : : :; 
~ ~ i . Bit~~1i~~t~~::: :::::::: ::::::: I 
6 2 5 . __ . do . . . . . . . . . . _ . . . . . . . ..... . 
3 1 10 ... . do ......... . ............. . 
6 1 6 Poor bitnmi- 17 17 
nuns. 
T ..al1er.te . ... . ......... .. ...... . 3 I 3 1 !l Bitumiuous ...... .. ..... . . 
Jewell............... . .. . .... 1 1 1 5 Lignite ·······j ··- .... ··---· 
Total .••.••••••.••.••• :. --107~--143 ~~~~~~-l00--100 
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Professors Blake and Bailey, of the State University, have recently 
prepared for. the State Board of Agriculture a report showing the com-
position of the coal mined in Cherokee, Fort Scott, Leavenworth, Linn, 
Osage, Franklin, and Cloud counties. Their results are embodied in 
the following table: 
AnalyBeB of KanBaB coalB. 
Nos. of samples. 
Cherokee measures: 
!. ....................................... . 
2 ..••.•.••••.•.•••••.•.•.••••••••••••••••. 
3 ...••...•••••..•... ·····••·••·••••••· •.•. 
4 ....•.•.••••.•••••••••••••••••••••••••••. 
5 ...•••••••••• •••••• ••••••••••••••••••••.. 
6 ..•••••.•••••••••••••••••.•••••••••••.••. 
7 ........................................ . 
8 ........................................ . 
9 ...................... , ................. . 
Cherokee (upper vein): 
!. ...................................... .. 
2 . ....................................... . 
3 . ...................................... . 
Fort Scott: 
1 . ....................................... . 
2 ................................... . ... .. 
3 ....................................... .. 
Leavenworth: 
1. ....................................... . 
2 ........................................ . 
3 ................... ~ .................. .' .. 
Linn county: 
!. ...................................... .. 
2 ....................................... .. 
3 ........................................ . 
4 ....................................... .. 
Osage county: 
1. ....................................... . 
2 . ...................................... .. 
3 ........................................ . 
4 ...................................... .. 
5 ....................................... .. 
6 ....................................... .. 
7 ....................................... .. 
8 ....................................... .. 
9 ....................................... .. 
10 ....................................... .. 
11. ....................................... . 
Franklin county: 
!. ....................................... . 
Cloud county: 
!. ....................................... . 
Average: 
Cherokee ................................ . 
Cherokee, upper vein ...............•..... 
Fort Scott ............................... . 
Leavenworth ............................ . 
J~inn county ............... ; ............ .. 
~rEEi~~:~~~~~~:::::::::::::::::::::::::: 
I Water. Volatile matt!er. 
Per cent. Per cent. 
1. 54 38.06 
1. 26 35.60 
1.37 37.19 
2.59 39.14 
1.35 36.11 
2.49 34.59 
2.76 36.21 
2. 75 36.76 
1.33 37.33 
2.25 34.17 
2. 07 34.37 
1. 91 37.44 
2.35 42.79 
2. 21 43.89 
4. 27 38.61 
3. 22 41.55 
2.25 :16.49 
2.61 39.58 
1.62 38.25 
2.36 40.14 
2.39 42.19 
1. 92 37.11 
7.19 40.03 
7. 'il 41.56 
9. 29 42.05 
4. 70 44.86 
6. 75 42.79 
7.27 I 41.45 
5.56 42.79 
5.83 43.26 
7. 36 38.33 
4.91 39.58 
7. 77 40.85 
7.55 44.40 
13.70 46.14 
1.94 36.77 
2. 08 35.32 
2. 94 41.76 
2. 69 39.21 
2.07 39.42 
6. 76 44.59 
7.55 44.46 
13.70 46.14 
Fixed Ash. carbon. 
Per cent. Per cent. 
53.44 6.96 
52.20 10.94 
50.23 11.21 
51.54 6. 75 
59.94 11.60 
54.11 8.81 
54.91 6.12 
53.08 7.41 
51.59 9. 75 
49.51 14.07 
50.21 13.35 
46.19 14.46 
45.00 9.86 
45.15 8. 'i5 
52.39 4.63 
49.32 5.99 
47.27 1J.99 
45.65 12.16 
48.76 11.38 
48.88 8.82 
42.05 13.37 
47.87 13.10 
41.13 11.65 
39.92 10.81 
40.89 7. 77 
42.11 8.33 
40.97 9.49 
41.35 9.93 
39.32 12.33 
41.75 9.16 
38.54 15.77 
43.17 12.34 
40.29 11.03 
37.78 10.37 
28.52 11.64 
52.45 B.S. 
48.64 13.96 
47.55 7. 75 
47.41 10.69 
46.89 11.62 
40.86 10.79 
37.68 10.37 
28.52 11.64 
:An examination of these results shows that the lower or Cherokee 
coals contain the most fixed carbon, and that there is a gradual decline 
in the percentage of fixed carbon ~wards the upper veins, with a corre-
sponding increase in the amount of volatile matter contained. On this 
account t.be Osage coals and those immediately alliPd to them giv~ the 
great('r quantity of gaseous products. The coals occurring- in the een-
tral and northern part of the State are often very impure and contain 
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large quantities of water and ash, the latter constituent being the great 
enemy standing in the way of commercial value of the Kansas coals 
generally. 
The rapid growth in railway systems of the State which afford greater 
facilities for the importation of purer coals from surrounding States, 
particularly those in the East, will always menace the development of 
the poorer coals in Kansas. 
KENTUCKY. 
Total product in 1888, ~,570,000 short tons; spot value, $3,084,000. 
The statistics of the coal mines in Kentucl{y, together with the special 
facts relating to the distribution of coal, have been contributed largely 
by Mr. C. J. Nor wood, State Inspector of l\fines. The returns made to 
the State Department of the production of the coal mines are for fiscal 
years commencing July 1 and ending June 30. 1\fost of the statistics 
below refer to the fiscal year extending from July 1, 1887, to J mw 30, 
1888; but the summary tables show the product for the calendar year 
1888. The latter tables have been compiled from ·special facts receh·ed 
from Mr. Norwood and others. The State returns are all rnalle in bush-
els, which, accoruing to the State statute, contain 80 pounds each. 
For convenience of description, the coal mines of the State are grouped 
into three districts, the Northeastern, the Southeastern, and. the West-
ern uistricts. • 
The following is an exhibit of the amount of coal produced in each 
district for the last six months of 1888, and also for the calendar year. 
In the case of the Western district the details of the production for the 
first six months of the calendar year are also given. This additional 
information for the Western district is supplied in order to replace the 
returns covering the same length of time in the .Mine Inspector's report, 
in which an error was discovered by him after the publication of his re-
port by the State Department. 
Product of the Western dist1·ict for ji1·st six months of 1888. 
(33 mines.) 
Bu8bels. 
All kinds . .. . . . ...• .• ... . .• . ... •. ... . . . .••••• ...... •••.•• .... .. . • . . . . .. . . . 15, 7:!0, 612 
i~~~:: :::::: :::~ ~::::::::::: :::::::::::::::::::::::::::::::::::::::::::::: ~·~g.~~~ 
Slack . . . . . . .. . . . . . . . • .. . . . . . . • . . • . . . .. . . •• . . . . .. .. . .. . • . . . . . . . . . . .. . . . .. . . '293; 775 
Miscellaneous...... . • • . . . • . . . . . . . . . . . . . .. . . • . . . • . . . . . . . • . . . . . . . . . . . . . . . . . . . !l, 469, 730 
Three of the mines which contributed to the above are not included 
in the list of producers of commercial coal during the six mo11 t hs end-
ing December 31, 1888. They are the Clifton (idle), whicl1 contrilmted 
12,000 bushels to the total for the first six months, and those of 1\1 l'Ssrs. 
C. L. Nail and John Tate (the output of which was small), which have 
L86minee.) 
All Jdnda •••••••••••••••• ··················•···················•············ i~':~::.:::: :::::: ·. :::::::::: :·:. :::::::::::::: ::::::~:::: ::::::::::::::::::: 
81&9k .••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Ran of mines .•••••••••••••••.•••••.•••.•••••.•••••••••• :. ••••..••..•• • ••.• • · 
:Miscellaneoas (a). • • . . . . • • • • • • • • . . • • • ••.•••.•.•.•••...•...••..•••••••••• -· . 
I erder. toebtain theoutpottor th~udp.r year, it ie a-.~~M 
tbtdW ;t~ rtl ofmiD68 Of the fiboVe tab}~ j.nW the ol .. kDOtillrft '411:;;liU 
~laneoos." ~hill makes tile outpqt for the rear 
[38 mines.] 
All kinda •••••••••..•••••••.••••••••••••••••••••••••••••••••••••••••••••••••• ~~nu,~.r . 
i!~~ :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::. 
Slack ..•.•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Miacellaneoua .••••••••••••••••••••••••••••••••••.••••••••••••••••••••••••••• 
The output of the Northeaaterq district in bushels for them 
ending December 31, 1888, was as foJlows: 
Prodaot of the Northeastern di.drrict for tle last aia; motdA. of.l888. 
[11 mines.] 
All kinds .•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•••••• 
i~~-::::::::::::::::::::::::.:::::::::::::::::::: :::::::::::::::::::::::::: 
Ran of mines ..••••. ~ ••••••••••••••••••.•••••••••••••••••••••••••••••••••••.• 
lllacellaneoas ( ~ .•••.••••••••••••..••.•..•••••••.••••.••••••.•••••••••• • ••. 
a" Millcellan801l8" includes pea and mixeru 
[11 mines.] 
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The output of one of the mines in the Southeastern district (in Pu1aski 
county) is estimated at 400,000 bushels of lump and 200,000 of nut; 
that of the others is computed from actual returns. Of the mines that 
were producing during the first half of the year, the Woods Creek (out-
put 2,000 bushels) is idle. The product during the six months ending 
December 31, 1888, was as follows: 
P1·oduct of the Southeastern dist?·ict fm· the last six nwnths of 1888. 
[24 mines.) 
~---------------------------
All kinds ...................... . ... . ................... -. ··· · · · -· · ··· -· ... . 
Lump ..•••.....•.••••.•..••...•..•••......••.•.•............ . ............... 
Nut . ............................................................ . .......... . 
Run of mines . . ............................................................ .. 
Miscellaneous (a) . .......................................... .. ............ .. 
Bushels. 
9, 364,250 
3, 951, 706 
1, 535,078 
3, 874,186 
3, 280 
a "Miscellaneous" consistR of mixed nut and slack. Of the total, 297,745 bushels, 
chiefly lump, were contributed by the new mine Lily. 
TotaJ ontpnt of the. Southeastern dist1·ict for the calenda1· yea1' 1888. 
[25 mines.) 
J Bushels. 
All kinds ..................................................... .. ........... . 18,706,190 
i~~: :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: g: ~~k ~~~ 
Slack........................................................................ 139,100 
Miscellaneous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . !!, 870, 551 
In the followmg table is given the total product of the entire State 
(by districts) for the calendar year 1888. The total product for tlte 
State, as reported by the State inspector for the calendar year, was 
2,401~323 tons. A careful review of all the facts obtained relating to 
coal mines throughout the State has led to the conclusion that there is 
a considerable amount of coal produced by country banks and con-
sumed by farmers which was not regularly reported to the mine 
inspector's department, and would not, under the chtssification adopted 
by the mine inspector, be classed as coal coming from commercial 
mines. It has been estimated that the total product of this unclas-
sified coal would aggregate, during 1888, nearly 170,000 tons; so that in 
the table gi\en below there have been included 168,677 tons as the 
yearly product of country banks. 
Production of coal in Kentucky in 1888 . 
.Mine!'. [ Lump. Nut i Slack I Miscella-
. · neous. 
:--------1--------
Districts. Total. Total. 
Bushels, Bushels, Bushels, Bushels, Bushels, I Short 
80 pounds. 80 pounds. 80 pounds. 80 pounds. 80 pounds. tons. 
Western .......... , . 38 16, 888, 586 4, 741, 858 867, 167 9, 418, 652 31, 916. 263 1, 276, 650 
Northeastern ........ 
1 
11 3, 347,197 1, 252, 655 . . . . . . . . . . . 4, 810, 772 9, 410,624 1 376,425 I 
Southeastern........ 25 6, 911, 040 2, 785, 499 139, 100 I 8, 870, 551 18, 706, 190 748, 248 
Country banks aud I 
' uncommercial I ~:::~.(~) : I . ;~ ;~~~;:;~ ;,·;~~;;; I ;~~;~;;; ~ .. ~ ~::::::: :·::: 
aN ot included in inspector's report . 
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The average selling price of the coal at the mines varies greatly 
throughout the coal region, according to the local demand, the facilities 
for shipment to both near and distant consumers, and the · competition 
with coal from the Pittsburgh region, from Ohio, frf>m West Virginia, 
and in a very small degree from Tennessee. As far as it is possible to 
estimate it on account of these varying conditions, it would seem safe 
to place the average spot value at the mines at $1.20 per ton, or au 
aggregate for the entire product of the State at $3,084,000. 
In compiling tables of production the State inspector reports that 
great difficulty is always experienced in knowing whether to classify 
special tonnages reported under the head "slack,"'' nut," and "lump," 
so that the classification under the head of "miscellaneous" includes 
'·'pea," H mixed," '• run-of-mines," or" block," "run-of-mines with slack 
out," etc. These terms do not signify the same class of coal at all 
mines. J.;,or instance, ''run-of-mines" in one place may be what is 
properly designated as "mixed" at another. The same coal at one 
place will be "mixed," "lump," and "nut," while at another place it 
will be "run-of-mines with slack out," and so on. The two following 
tables, compiled b,y the State inspector, give some interesting and 
valuable statistics relating to the employes of the Kentucky coal mines, 
the number of days worked, the powder consumed, and the live stock 
employed. 
Employes at Kentucky coal 1nines during the fiscal yem· ended Jttne 30, 1888. 
Districts. 
Average. Total Popula-
engaged tion repre-
when work- sented by 
Under ing at full workers Outside. Total. at the ground. capacity. mines. 
Western ................................ .. 
Northeastern ............................. . 
Southeastern ............................. . 
1, 930 4!2 2, 372 3, 005 10,217 
644 133 777 1, 050 3, 570 
1,499 402 1, 901 2,131 7, 243 
----------------Total. ............... -- . . ....... ----- 4, 073 977 5, 050 6,186 21,030 
Days woTked, powde1· used, and live stock at Kentucky mines during the fiscal year ended 
June 30, 1888. 
Num~~~k~~-days Powder consumed Live stock. 
Districts. 
Tntal. 
Value at 
A ve;a!re. K Cost at $3 Principally average ~ egs. per keg. mules un- cash 
der ground. rates. (a) 
1------~----i---- -----------1-----1-----1 
Westem ........................ (b) 4, 554 
Northeastem....... ... ... ...... (c) 1, 740 
Southeastern .... = _ .... _........ (d) 3, 433 
Total .................... . 9, 727 
162~ 
1931 
163H 
14,974 
1, 310 
2, 778 
$44,922 
3, 930 
8, 334 
167. 5 19, 062 57, 186 
334 
105 
138 
577 
$23,099 
7, 274 
9, 432 
39,805 
a Report of State Board of :Equalization. 
b For 2~ mines and 2,191 employes. No statement on this point from Empire, People's, David, and 
Alves mmes. 
c For 9 mines and 717 employes. ":Mar.v " mine could not state. 
£l For 21 mines and 1, 803 employes. No :>tatement on this point from Laurel and Woods Creek. 
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'rhe figures for the number of kegs of powder consumed are not com· 
plete. No report was received from a few mines at which powder is 
kuown to be used in small quantities. 
During the six months ending June 30, 1888, there were 7,205,126 
bushels of coal shipped from the Western district to points outside of 
the State. Most of this coal was carried over the Chesapeake, Ohio 
aud Southwestern, and the Louisville and Nashville Railroads, besides 
GOO,OOO bushels in boats down the Green river and 433,100 bushels by 
the Ohio river. From the Northeastern district there were shipped 
out of the State 1,016,973 bushels, principally over the Ashland Coal 
and Iron railroad and the Chattaroi railroad. From the Southeastern 
district there were shipped out of the State, over the Louisville and 
Nashville, the East Tennessee, Virginia and Georgia, and the Cincinnati 
Southern railroads, 2,162,835 bushels. This does not include 19,163 
tons of cannel coal, which were shipped out of the State during the 
same six months from White House, Sandy River, and Broken Ridge 
mines. The coal from the latter mines, which aggregated 16,000 tons, 
was shipped entirely via the Ohio river. Acknowledgments are due 
to Mr. N. R. Knott, of the Louisville and Nashville railway, and to 
1\Ir. J. L. Frazier, of the Chesapeake, Ohio and Southwestern railroad, 
for valuable information regarding the shipments from Kentucky coal 
fields. 
MARYLAND. 
Total pro(luct in 1888, 3,479,470 short tons; spot value, $3,293,070. 
The statistics of the Maryland coal field have been communicated to 
tl.te Survey by Mr. C. H. Hamill, late mine inspector, and by Mr. R. T. 
Browning, present mine inspector. These statistics, contained in the 
following tables, are reported in long tons of 2,240 pounds each. 
Product of coal in Maryland for six yem·s. 
Companies. 1883. 1884. 1885. 1886. 1887. 1888. 
Long tons. Long tons. Long tons. Long tons. Long tons. Lung tons. 
Consolidation Coal Company . . . 456, 238 689, 212 710, 064 675, 652 936, 799 1, 023, 349 
New Central Coal Company.... 210, 850 210, 140 203,814 149, 561 181,906 169,484 
George's Creek Coal and Iron Co 257, 490 266, 042 257, 343 265, 94:! I 394, 01:! 437, 992 
Maryland Union Cual Company. 137,105 117,180 !!8, 095 116, 7il 148,523 106,620 
Borden Mining- Company........ 151, 665 162, 057 179, 537 137, 747
1 
19:!, 636 212,520 
~brylant.l. Coal Company... . • • . 235, 854 295, 736 365, 319 288, 742 316, 518 340, 866 
American Coal Company . . . . . . . 190, 055 I 194,330 220, 339 211, :l05 259, 632 2b7, 058 
· l'oturuae Coal Company. . . . . . . . . 139, 7~3 169, 463 196, 280 156, 757 209, 793 208, 777 
Hampshire and Baltimore Coal 
Company...... ......•.. 19!,534 36,416 .............•........•......•.......•.•••. 
Atlantic allll George's Creek 
Coal Company (Pekin mine).. 69, 000 75, 467 64, 938 7, 321 . . . . . . . . . • . 6, 375 
Swanton Mudng Company._ .... 
1 
34, 905 28, 620 52, 862 42, ~~8 61, 610 58, 383 
.Blwn A von Coal Company . . . . . . 84, 721 100, 961 69, 1~22 65, 8i!O 11, 934 .........•. Piedmont.CoalantllronCo..... 4,619 1,250 ., 1,678 ..................... . 
Union Mining Company . . . . . . . . 5, 024 5, 310 5, 641 6, 824 7, 500 6, 396 
National Coal Corn pany..... . . . . 38, 998 42, 680 48, 307 62, 637 117, 775 76, 592 
Davis & Elkins mine........... . .. . . . . . . . . 74,437 58, 002 58,382 82,667 98,443 
· f:r~~re;/irH:~~~~i::::::::::::::: ::::::::::: ::::::::::.:::::::::::::::::::::: ¥:~~~ ----·3:559· 
1 
.Barton and George's Creek Val-
l E!~~r~~~f~~~~::::::::::::::::l::::::::: :: ::::::::::: ::::::: :·:: ::::::-:::. ::::::::::: C9, ~~~ 
j TotaL...... . . . . . . . • . ..... /2. 21o~m 2, ~69~301.! :_ 529:;65 2, 247, 837 ,2:926, 902 3, 106~ 670 
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Statistical analysis of the op6t·ations of the mines of Alleghany and Garrett counties, 
Maryland, for the yem·, 1888. 
Companies. Output I of each 
cowpany. Num-
ber. 
Miners. 
Amount 
paid. 
Amount 
paid per 
capita. 
-------------------------------------------1---- --------J------------1------
Coosolidation . _ ...............•...•.•...•••.•.....•••.. 
Geor)!e 'll Vreek Coal and Iron ......................... . 
f~re}~i~~~ ::::::: :::::::::::::::::::: ::::::::::::::::: :: I 
~~~~~~!:r8~~g:: ::::::::::::::::::::::::::::::::::::::. 
New Central Coal. .................................... . 
Mary laml Union Coal. ............................... .. 
I Davis & Elk ius .................. . .................... . 
National Coal. .................................... . ... . 
Barton and George's Creek Valley (a) .•••.••.•.•••••••• 
~:f~JMi!1~ni(si ·.::::::: :::.:::::::: ·_ ::::::::::::::::: 
Atlantic anfl George's Creek (b) ...................... . 
George M. Hansel (b) ................................ .. 
Enterprise Mine (b) ..•..••• . ... . •.••..••..••...•..••... 
Long tons. 
1, 0~3. 349 
437,992 
340,866 
287,058 
212,520 
208,777 
169,484 
106,620 
98,443 
76,592 
69,857 
58,383 
6, 396 
6, 375 
3, 559 
399 
882 1 2H2 
292 
200 
200 
Hi6 
165 
155 
75 
78 
112 
50 
·::::::1 
$524, 446. 1!3 
225,469 !10 
174,938.82 
147, 117.22 
108, 916. 50 
101,784.35 
86,860.55 
54,642.75 
49,220.00 
39,253.40 
35, SOL 71 
29,921.28 
3, 272.71 
3, 187.50 
1, 779.50 
199.50 
Aggregate ..•.. ... . .. . . .•... •. . .• . . . .. . . .. . . . . . . . 3, 106,670 2, 657 1, 589,812.02 
Other employes. 
$594.751 
799.53 
59!!. 2li 
735.58 
544.58 
631.23 
526.44 
352.53 
656.96 
503.25 
319.75 
598.42 
Companies. 
Num-
ber. 
Amount 
paid. 
Amount 
paid 
pr. capita. 
Paid for 
supplies. 
Total paid 
by each 
company. 
Consolidation .. . .. . ... • ... . ... . .... ..... 333 $151, 501.68 $454.96 1 $44,771.47 
Geor~Ze's Creek Coal anc Iron............ 99 52,411.00 529.04 19,105.00 
Maryland................................ 67 I 29,291. 73 437.19 14,912.88 
American................................ 45 21,656.25 481.251 12,558.78 · 
Borden Mining .. • .. • .. . .. ... . . • • • .. . . . .. 44 19, 250. 00 437. 50 9, 197. 75 
Potomac Coal............................ 54 25, 813.45 478.03 9, 133.99 
New Central Coal . . . . •. .. .... .. ... .. .. . . 60 18, 810.00 313.50 7, 714.92 
:M;arylanfl Union Coal.................... 49 19, 201. 63 391. 87 4, 131. 53 
Davis & Elkins .. . . . • .. . . . . . . ... .. . .. . . . 35 12, 086. 19 333. 89 2, 461. 41 
National Coal............................ 14 5, 598.18 399. 87 3, 350. 90 
Barton and .G~orge's Creek Valley (a).... 16 5, 936. 00 371. 00 3, 073. 68 
Swanton Mmmg ... • • • .. ... . . .. .• . . • ... .. 13 5, 304.97 4@0. 00 2, 627.23 
Union Mining (b) ................................................................... . 
At.lantic and George's Creek (b) ....................................... . ...... . ..... . 
George M. HanRel (b~ . ....................................... . ...................... . 
Enterprise Mine (b) .... . ...... .. ............... ........................ . ... . ... . ... . 
$720, 719. 48 
296,985.90 
219,143.43 
181,332.25 
137,364.25 
139,731.79 
113,385.47 
77, 975.91 
64,367.60 
48,202.48 
44,811.39 
37,853.48 
4, 229.48 
3, 661.25 
2, 028.68 
243.00 
I _____ A_g_g_regate .................... .. ... ~~8_2-9=~~3=6=7.=4~61_. 08 _-. ~---•• -._-._---- --~-3~-, 03-9-. -M- --2,-0-92-,0-3-5-.8-4 
a '.rhis company commenced operations with the beginning of the current year with about ten 
miners, to which number they added as working space was tleveloped. 
b Local. No return made. 
. 
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Total shipments from the Cumberland coal fteld in 
Frostburgh region. 
Cumberland and Pennsylvania railroad. 
~ '-:::l ~ 
§.0 § -~ 
f ~ .;~ .!: . 8~ -~.. ~~ -~f ~~ ~~ ~] ~;q Po<~ 
0 6° -5 
tJ ~ ~ ~ 
Cumberland Coal and Iron 
Company's railroad. 
~ ~ 
§,o >:1 as 
<P~ ~~ 1-11-1 a :a <P~ p.o 
.... ~-o ceo ~-S ~:El ~@ 60 ,....; 
.s 
I» :>-. 0 
~ ~ E-1 
----------------11-------! - ----~:·,,J __ ~?__ --~~~- ! t-::757 ~:::~,. ---~~~~ 1842 .................... .. 
1843 .................... .. 
1844 .................... .. 
1845 ... - . - . -- .... --- .... -. 
1846 .................... .. 
1847 ..................... . 
1848 .................... .. 
1849 ..................... . 
1850 .................... .. 
1851 .................... .. 
1852 ..................... . 
1853 .................... .. 
1854 ..................... . 
1855 ..................... . 
1856 .................... .. 
1857 .................... .. 
1858 ..................... . 
1859 ..................... . 
1860 .................... .. 
1861 .................... .. 
1862 .................... .. 
1863 .................... .. 
1864 ..................... . 
1865 .................... .. 
1866. ·•···•·· ·••···•······· 1867 .................... .. 
1868 ..................... . 
1869 ..................... . 
3, 661 .•••.... - .. . ... -- .. .. 3, 661 6, 421 ----- ... .. 
5, 156 . • • . . . . • • • . . ••..•. -.. 5, 156 9, 734 .. -- ..... . 
13,738 ................... -. 13,738 10,915 ... - ..... . 
11, 240 .. - - - - .. - - . . •.••• . - - . 11, 240 18, 555 ... - .•. - .. 
20, 615 .. - - ..... - . . - - - - .. - - . 20, 615 32, 325 .. - - - - .••. 
36, 571 . - ...... - - . . - - .. - - - - . 36, 571 43, 000 . - . - ... - - . 
63, 676 . . . . . . . . . . . . . . . .. . . . 63, 676 
1
1
1
s
9
,, 
0
77
2
3
3 
...•••. 
8
. 
7
.
5
.
1 73, 783 3, 167 . . . . . . • • • . 76, 950 
70, 893 51,438 ... -- .. -.. 122,331 103, 808 31, 540 
128, 534 46,357 -......... 174, 891, 139, 925 19, 362 
150, 381 84, 060 . --- .•. -.. 234, 441 155, 278 70, 535 
148,953 63, 7311 ....... -.. 212, 684 173, 580 92, 114 
93, 691 77, 0951.- ..•.. -. . 170. 786 97, 710 100, 691 , 
86, 994 80, 387 . --- .•. -.. 167, 381 121, 945 105, 149 
80, 7431 55, 174J--... ... .. 135,917 88, 573 54, 000 
48, 018 166, 712 .. -........ 214, 730 66, 0091 87, 539 
48, 415 211, 639J. - ...••• -. 260, 054 72, 423 86, 203 
70, 66 232, 278 . . . • . • . . . . 302, 947 80, 500 63, 600 
23, 878 68, 303 .•.•. -.-.- 92, 181 25, 983 1 29, 296 
71, 745 75, 206 . .. .. • . . . . 146, 951 41, 096 23, 478 
117, 796 173, 269 . . . • . . . • . . 291, 065 111, 087 43, 523 
287, 126 194, 120 . • • • • • . . • . 481, 246 67, 676 64, 522 
384, 297 285, 295 .•••••. - -. 669, 592 10-t, 651 57, 907 
592, 938 291, 019 . .. .. . .. .. 883, 957 52, 251 52, 159 
623, 031 385, 249 .......... , 1, 008, 280 40, 106 72, 904 
659, 115 424, 406 .••..• -.-. 1, 083, 521 100, 345 57, 919 
1, 016, 777 573,243 ... .. . .. .. 1, 590, 02~ 130,017 78, 908 
Long 
tons. , 
951 
6, 421, 
9, 734, 
10,915: 
18, 555' 
32,325: 
(3, OOOJ 
78, 773i 
119,898 
135,348 
159, 287! 
225, 8131 
265 694 
198:401 
227, 094 
142,573 
153, 548 
158,626 
144,100 
55,279 
64, 574 
154,610 
132, 198' 
162, 558: 
104, 410' 
113,010 
158, 2U41 
208,925 
I 2, 092, 660 1, 192, 224 3. 284, 884 
Ournberland Branch. 
1870 ........... ... . •. .... . 909,511 520, 196 .......... 1, 429, 707 114,4041 83,941 198, 34'> 
1871...................... 1, 247, 279 656, 085 . - .. -. . .. . 1, 903, 364 69, 864 194, 254 '!64, 118 
1872 . .. • .. . . . . . .. .. .. . .. .. 1, 283, 956 612, 537 22, 021 1, 918, 514 26, 586 203, 666 230, 252 
1873 .............. .... .. .. 1, 509,570 641,220 114, 5k9 2, 265,379 89, 765 137,582 227,347 
1874 .. .. . .. .. .. .. . .. .. . .. . 1, 295, ~Oil 631, 882 67, 671 1, 995, 357 113, 670 l:l5, 182 248, 852 
1875 .... .. . .. . .. •. .. .. .. .. 1, 095, 880 715,673 160,213 1, 971, 766 52, 5051 164,165 216,670 
1876 .. - ..•. - ...•... -- ---. 939, 2621 443, 435 131, 866 1, 514, 563 15, 2&5 189, 005 20l, 2901 
1877 ...................... 755,278 473,646 170,884 1,399,808 63,181 111,350 174 531'1. 
1878 . . .. . .. . .. . .. . .. .. .. . . 833, 801 48ti, 03H 145, 8ti4 l, 455, 703 99, 455 123, 166 222: 621 
1879. .. . .. .... .... . ... .. .. 933,240 397,009 154,264 1, 484, 513 141,907 104,238 246, 145, 
1880...................... 1, 055, 491 471, 800 213, 446 1, 740, 737 197 525 131, 325 32R, S50 
1881 .... .. . .. .. .. . . .... ... 1,113, 263 270,156 153,501 1, 53ti, 9201 271:570 151,526 423, 096< 
1882 ...... " ........... -.. 576,701 115, 34! 91,574 783, 619 199, 18:1 76,140 275, 323 
1883 ... - .... -............. 851,985 302,678 217, 065 1, 371,728 197, 2:lf> 141,390 338,6251 
1884 .•••.•.....• - ... - .. --. 1, 193, 780 150, 471 199, 138 1., 543, 389 289, 88! 124, 718 414, 602' 
1885 ............ -......... 1, 091, 904 171,460 206,227 1, 469,591 289, 407 117,829 407,236 
1886 ...................... 1,131,949 115,531 141,5201,389,000 24:1,321 1 113,791 357,112 
1887 ... - ........... -...... 1, 584. t14 132, 177 ] 76, 241 1, 892, 5J2 332, 798 125, 305 458, 103 
Total ............... ~- 24,325, 959110,849,486 2, 366,084 37, Sil;-529 2,807;545,2,428:573 5, 236, 118 
a Of this amount 35,149 long tons were shipped to the Chesapeake and Ohio Canal via Piedmont, 
b Includes 78,045 long tons used ou line of Cumberland ancl Pennsylvania railroad and its branches, 
pan:v in locomotives, rolling-mills, etc. 
cThe total shipments of the Cumberland coal field reported lly the railroads is 63 long tons greater 
company. 
i~ 1 
I ~2 i ~1 ~ l~ ~1 ~- ~ · j~ 'il,g ~ ..... . 2: =1 ~s 0 2:1;1 i~ • i~ f ~t 0 1fil 3 p,a a iz z 0 'ii · ~ ~ ~ ~ ~ 
LO'I&g LOflU Long Long 
~. toM. com. ton.. 
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:MICHIGAN. 
Total product in 1888, 81,407 short tons ; spot value, $135,221. 
The coal field of Michigan is the most northern of the central field 
the United States, and is detached from the coal fields in any 
State, and in the general classification is known as the north~rn 
It is contained principally within the thirteen counties of Sagi 
Shiawassee, Clinton, Ionia, Montcalm, Gratiot, Isabella, Midland, 
cola, Genesee, Ingham, Eaton, and Bay. In addition, small areas 
found in Livingston and Jackson counties, and possibly in 
others further north. Although the Michigan coal field has been 
mated to have an aggregate area of o,700 square miles, a very s 
portion underlies the surface of Jackson county, which is the most 
portant producing county in the State. The following table exbi 
the production of coal in the State by producing companies during 
past ten years: ' 
Product of coal in Michigan. 
1------·:'--18-79_. 1880. 1881. 1 1882. 11883. 1884. 1885. 1886. 1887. 1888. 
tons. tons. tons. tons. tons. tons. tons. tons. tons. tona. 
Short Short Short I Short ' Short Short Short Short Short Short 
fa~~i:o~8!~~~~~~-: ·65;ooo ::::::: ::::·::· --~~·-~5~ ----~~~ ::::::: ::::::: ·---~~~ ::::::: ::::::: 
g~~!~~~e~a~-~~-:: 16,~~g --~~~-~~~ ·--~~-~~~---~~-~~~ --~~-~~0 --~~-~~~ .~~~~~~ 1~:~~g -~~:~~~~~:~~~-
J acksou Coal Co._. . • • . . . 66, 780 61, 666 60, l 03140, 412 13, 712 15, 553 21, 368 ........•• _ ... 
Eureka Coal Co _. . ..... _ 30, 000 37, 477 25, 000 ............ _ ..••.• _ . _ •.... _...... 800 
MicbiganCoalCo ......... 20,021 23,987 25,000 ·-----· ...•... --··--- ··----- ··-·--- ·----·· 
Porter Coal Co ....... _ .... _ .•... _ ...... _.. 6, 158 ~1, 000 15, 000 13, 000 .••••... _ .... _ . _ ... . 
Star Coal Co .... __ . . . . . . . . . _.. . . • . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . 5, 125 5, F20 6, 000 400 
Standard Coal Co .....•.•..........•............. ------· ....... 1,500 15,270 27,79218,284 
R. H. Emerson . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . , . • . . . . ... _ .......• _ 13, 230 34, 000 
8pring Arbor Coal 
Co. ______ ·----- .....•••.. -----·· .................••... _ ...•.. _ ---··- _ .... _. 500 ....... 
Bennett Sewer Pipe 
Co ......... ·----- ............... ····---- ............... ------ ..•.... ....... 3,939 5, 223 
Grand Le<lge .. __ . .. . _ . _ . . ... __ . . .. . . . .. . .. . . . . . . . . . . .. .. . _. _ . .. . . . . . .. . . .. . 2, 000 300 
Total (a). ___ . 82,015129,053 ·130,130 135,3391 il, 296 ~2 45,i78 60,434 71,46181,407-
aln years previous to 1879 the total product was 504,5L9 short tons. 
Although the total product of the State during· 1888 was 9,946 
tons greater than during 1887, still competition of Michigan coal with 
the better coals from other States renders the outlook for the greater 
development of the Mich.igan mines very discouraging. 'fhe greatest 
production by any one operator was that of Messrs. R. H. Emerson 
& Co., whose mines are located in the vicinity of Trumbull station, 
Jackson county. The total product of these mines for 1888 was 34,000 
tons. The avera.ge selling price of this coal delivered on cars at mouth 
of mine during the year was $1.75. Almost the entire product is con. 
sumed in the town of Jackson. The coal bed averages about 3 feet 
in thickness, and is claimed t.o be especially suitable for steam pu 
About 100 miners are employed at these mines when in operation, who 
are paid 28 cents per car; the laborers are paid from $1.50 to $1.75 per 
day. 
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The Corunna Coal Company produced during the year 14,735 long 
tons of coal in ~izes larger than nut, and 5,264 long tons of slack coal 
and nut coal mixed. The average selling price of this coal for 1888, de-
livered on cars at mouth of mine, was $l.ti9, and the product was con-
sumed almost entirely by the Detroit and Milwaukee Railroad Oom-
pany. 'fhe mines are in the vicinity of Corunna, in Shiawassee county. 
The bed ranges from 22- to 3z feet in thickness, aud the coal is claimed 
to be especially suitable for steam purposes. From 50 to 100 miners 
and laborers are employed when the mines are in operation, and they 
receive from $1.25 to $2.50 per day in wages. 
'l'he Standard Coal Company produced during the year 18,283 short 
tons; 5,029 tons in sizes larger than nut; 7,469 short tons in nut coal 
and run-of-mine, not including slack, and 5,785 short tom; of ~lack coal. 
The product of the mines is shipped principally to Jackson, and the 
average selling price during the year, delivered on cars at the month of 
mine wal'l '$1,80. The coal bed ranges from 3 to 3t feet thick. From 
50 to 60 miners and laborers are employed; the miners receive $2 
a day and the laborers $1.50. · 
MISSOURI. 
Total product in 1888, 3,909,967 short tons; spot value, $5,864,950.(a) 
The most productive coal areas in Missouri are found in the northern 
and western parts of the State, north of the Missouri river and west of 
the La Mine and Osage rivers. A small area underlaid by the lower 
strata of the Coal Measures is, however, found south of the Missouri 
river in the immediate vicinity of the city of Saint Louis, in Saint Louis 
county, and it is in this area that the valuable fire-clay bed is fou.Il41 
which supplies the Saint Louis fire-brick and clay manufacturing es-
tablishments. There are thirty-five counties which produce coal. 
The total product of all the mine~:; in the State during 1888 was 
3,909,967 short tons, a gain over the product of 1887 of 700,051 short 
tons. 
The largest producing county in the State is Bates, containing ten 
producing mines. The most important coal fields in Bates county are 
those at Rich Hill, in the southern part of the county. These fields are 
considered the most valuable and extensive in the State. The roof over 
this coal is a solid slate. The coal is excellent for steam and heating 
purposes, being but little inferior to Pittsburgh or McAlester coal. Two 
large companies are operating in the district, and a number of private 
operators are also working mines in this district and shipping from 
one to fifteen· cars per day. This coal deposit extends over the entire 
a Hon. Oscar Kochtitzky, commissioner of labor statistics, estimates the total spot 
value of the 188tl product at $8,650,000, or an average of $2.21 per ton; but from the 
iletailed fac\s obtained from coal operators and coal tradesmen throughout the State 
it is uot thought that it exceeded an average of $1.::>0 per ton, or an aggregate spo.t 
value of $5,864,950. 
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southern portion of Bates county and the northern portion of Vernon 
county. 
The second largest producing county in the State is Macon. There 
are ten mines shipping coal. The average thickness of the coal bed 
worked is 4 feet. Of the other counties in the State the following are 
the most important: Audrain, Barton, Henry, La Fayette, Putnam, 
Handolph, and Ray. 
In Putnam county the coal field is found in the eastern part, extend-
ing over several thousands of acres. There are three coal beds found in 
this region. The first is 18 inches thick and lies close to the surface. 
It is largely mined by stripping. The second bed averages about 3 feet 
9 inches in thickness and is usually mined by drifts. It yields an excel-
lent bituminous coal and is largely used for smithing purposes. The 
third bed is found at depths varying from 50 to 100 feet below the sur-
face and must be mined by shafts. It is said to be the most valuable 
coal of the three. In several of the counties in the central part of tbe 
Stat~ large deposits of cannel coal are found. In Moniteau county, 
about 125 miles from Saint Louis, a cannel coal bed has been found which 
varies from 12 to 72 feet in thickness. In some localities this coal may 
be mined by stripping. Cannel coal is also mined in Cooper county, 
where the bed has been entered for a depth of 35 feet without passing 
through it; 8,400 tons of this coal were produced in 1888. These can-
nel coal deposits are usually enlargements of the coal bed in the form 
of pockets. 
The product of the coal companies of Saint Louis for 1887 and·1888, 
as reported by Mr. R. M.lVIcDowell, general manager and mining engi· 
neer, is as follows: 
Product of coal companies, Saint Louis, Missouri, from which the Su1·vey has received re-
turns. 
Names of companies. Mines Production, I Production, 
. 1887. 1888. 
1----------------1------
Lexiugton Coal and Mining Company .•...•.•..••.. 
Western Coal and Mining Company ...••....•...•. 
Johnson County Coal Mining Company .•••....•••. 
Rich Hill Coal Mining Company ........•••.••••••• 
Osage Coal and Mining Company ........••.••••••• 
Total ......................................... . 
Western Coal and Mining Company, in Kansas •••. 
Grand total all coal companies' mines ........ . 
6 
4 
2 
8 
1 
Short tons. 
130,165 
143,470 
7,105 
556,353 
48,632 
21 885,725 
2 ·••·•· .•...••. 
Short tons. 
153,921 
224,602 
460,450 
52,373 
891,346 
127,747 
23 . • • • . • . • • . . . • . 1, 019, 093 
These companies, with the exception of the Osage, shipped their prod-
uct principally to points in Missouri, Kansas, and Nebraska, the coal 
from the Osage mines bAing taken almost entirely by the railroads. Of 
the coal produced by the mines of the Western Coal and Miuing Company 
140,000 tons were taken by consumers in Kansas, and 212,349 tons by 
consumers in Missouri. The following table contains analy~es of the 
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commercial product from a number of the mines reported by Mr • . Me· 
Dowell: 
Analyses of Missotwi coals 1·eported to the Szwve.l/ . 
. 
Names of companies. I Ash. 
l1xed Volatile Water. I Total. I Sulphur. carbon. matter. 
Per cent. P er cent. p., ""'· -;., <=< I p" ""'·I p., ~·. Osaae Coal and Mining 
47. 54 41. 90 8. 22 100. 00 1. 81 ompany, Elliott .. . ... 2. 34 
Rich Hill Coal Mining 41.14 1 2. 54 100.00 4. 51 Company, Rich Hill .. .. 13.70 42.62 I 
John~<on County Coal 
Mining Company, 
34. 69 1 32.25 1 6. 16 100.00 I 14.71 Montserrat ............. 26.90 Lexin~ton Coal Mining 
7. 71 45.32 I 10.63 100.00 2.113 Company . ............. . 36.34 I 
The annual report of the Missouri Pacific Uail way Company for 1888 
contains important facts relating to the statistics of the coal mines along 
the company's lines in Missouri, Kansas, Arkansas, and the Indian Ter-
ritory. The following statement has been compiled from this report: 
Coalpzwchasedjm· and conszuned by Missoud Pacific Railway Company. 
Purchased. Consumed. 
Years. 
Tons. Cost. per Tons. Cost. per 
ton. ton. I 
Cost Cost 
1---------1----1----------------
1888.... . .. .. • .. .. .. .. .. . .. 840,440 I $1,365,991 $1. 62 813, 531 $1.435, 642 $1. 76 
1887.. • .. .. .. .. .. • .. .. .. . .. 7:58, 113 1' 155, 082 1. 52 725, 480 1, 198, 944 1. 65 
Increase ...... . .... . . S2, 327 ~ 0, 909 -:10 -88,051 -236, 698 --:u 
The increased expenditure for coal was due to the added mileage of 
road requiring additional fuel for station useJ the increased mileage of 
engines, and increased cost per ton, the latter due principally to the 
high rates paid for coal in Colorado, the advanced price of coal in Illi-
nois, and the additional cost of freight in transportation of coal to sys-
tem points. The opening of new· mines at Jenny Lind, Arkansas, and 
reductions obtained in yrices of coal in Colorado and elsewhere, are ex-
pected to reduce the average cost of coal during the coming year. The 
amount of freight included in cost of coal purchased was $238,777.18. 
The mines of the Osage Coal and Mining Company, situated at McAles-
ter, Indian Territory, and Elliott, Missouri, produced an output of 
425,735 tons of coal and 7,502 tons of coke, an increase in coal product 
of 18,086 tons and a decrease in coke product of 2,559 tons. Important 
improvements were made to properties of this company, principally in 
equipment and side tracks. The operations of the Western Coal and 
,, Mining Company were greatly extended during the past year. The 
tonnage of coal mined in 1888 was 251,092 tons, an increase of 79,790 
tons; tonnage of coal purchased, 117,954, an increase of 44,750 tons. 
Two hundred and forty acres of additional coal lands were purchased 
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in the Jenny Lind district, Arkansas, and 1,244 acres in Barton county, 
Missouri. 
Acreage of coal lands owned by .Missou1·i Pacific Railway Company • 
Stations. Counties. States. .Acres. I 
Minden .•••••.•.••..•.••....... Barton ................ Missouri=.= --;,5381 
Fleming........................ Crawford............. Kansas . . . . . . • . . .. . .. . 4, 551 
Folsom........................ Cherokee ................. do................. 2, 670 
Foster. . • . . .. . . .. . . . . . . . . . . . . . . . Bates. . . . . • • . . . .. • .. .. Missouri..... . • . . • • .. . 40 
1 
Jenny Lind .................... Sebastian ............. Arkansas............. 5, 071 
Total. . .. . . .. • . • .. . . • . • .. . . .. .. • . .. . . • . • .. . .. . . . .. . .. . . .. . .. .. .. .. .. .. .. . . 13, 870 
The development of the Jenny Lind district, in Sebastian county, 
Arkansas, was actively prosecuted, and the stage of production nearly 
reached at the close of the year. The completion of the Fort Smith 
branch to this coal field affords the necessary transportation facilities 
to place the coal from these mines in use as company fuel and for com-
mercial purposes. The tonnage of coal mined by the Lexington Coal 
Mining Com pnny amounted to 154,164 tons, an increase of 24,475 tons. 
Additional coal Jands, miners' houses, and side tracks were acquired and 
constructed during the year, and a new mine (No.3) opened. The 
mines of the Rich Hill Coal and Mining Company produced an output 
during the year of 460,451 tons, a decrease of 71,105 tons. The coal 
lands of this company, comprising 1,918 acres, are estimated to contain 
an undeveloped product of 1,200,000 tons. The principal expenditures 
made, in addition to operating expenses, were for new equipment and 
side tracks. 
Total product of coal itt 1888 by five Missmwi companies. 
I Compani ... 1888. 1887 . Increase. Decrease. 
Atoka Coal and Minin:r Company ..... . 326.896 288,274 38,622 .............. 
Osage Coal and Mining Company ..... 425,735 407,649 lR, 086 .............. 
Western Coal and Mining Company ... 369,946 244,506 124,540 ............... 
Lexington Coal Mining Company ..•.. 154, 16\l 129,689 24,475 ....................... 
Rich Hill Coal Mining Company .•.•.. 460,451 531,556 .................. 71,105 
--------------Total coal .. . . . .. .. . .. . .. .. . .. .. . . 1, 736, 292 1, 601, 67 4 134, 618 ........... . 
Osaj!;e Coal and Mining Company-~ I I I j coke................................. 7,502 10,061 ............ 2,559 
Total coal and coke . • • • . . . . . . • • • . I, 743.79' ""1,6i~ ~2,059 ===! 
In making comparisons between the statistics reported by the Mis-
souri Pacific Railway Company and those found elsewhere in this report, 
it must be borne in mind that the railway in almost all cases only 
records shipment figures. In some cases they will be found to agree 
with the production figures of this report. In cases where they are less 
a.ll the coa,l produced has not been shipped over the Missouri Pacific 
railway; and in cases where tlJey are greater the railway has includPd 
under the head of "individual mining companies" not only the coal 
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which these individual companies have produced from their own mines 
and lands, but coal gotten from leased mines and lands, and in some 
instances coal which has been purchased for shipment from small ad-
joining mines. 
The following table exhibits special statistics of the coal mines in 
Missouri during 1888 : 
Pa1·tial statistics of Missou1'i coal mines, 1888. 
Counties. 
Number Av;erage Average 
of mines pnce of waues of Number Average thick· 
reported <:oal at mfner!l, of em- ness of coal 
on. m~~~~er per ton. ployt'is. seam worked. 
1---------·1----- ----------
Feet. Inch. 
Audrain ... . .. .•.. ...... .. .. .. 10 $1. 50 $1.00 238 2 10 
Barton...... .. . .. .. .. . .. .. • .. . 4 1. 40 • 65 360 3 4 
Bates......................... 10 1. 25 . 51!- 2, 177 3.5 
CaldwelL.................... 2 ...... ... . 87t 140 2 4 
C:\rroll ....................... 10 1 ...... : ... 1 ........ ~. 44 ............. .. 
Cooper . . . . . . . . .. . . . .. . . . . . . . . 1 . .. . . .. . . . . . . . .. . . . . 35 a35+ 
Grundy.. .. .. . • • • .. .. . .. .. .. .. 2 2. 06 1. 18~ 200 1 6 
Henry .. . • .. .. .. .. .. .. . .. . .. . . 13 1. 50 . 87!- 666 3 6 
Johnson....................... 
2
i i:~~ .... i:i2i.l 49 2 6 ffn!~!.~~t_e_ ~:: ~:::::: ~:::::::: 3 2. 00 1. 50 1' 2~g ~ g 
Macon ........... ,............ 10 1. 45 . 70 J 1, 506 4 
Putnam .. .. . • .. . .. .. .. . .. .. .. 1 1.40 . 80 760 2 10 
Randolph..................... 15 1. 45 . 94 734 4 
Ray .. . .. .. . .. .. .. .. . .. .. .. . .. 7 1. 60 1. 00 I 611 2 
Vernon ....................... __ 5 _ _ .!,~ -~ -~ _2-8~::_~ 
'------------'--~ 1. 50 . 87t 1 8, 800 .............. .. 
a Pocket of cannel coal. 
MONTANA. 
Total product in 1888, 41,467 short tons; spot value, $145,135. 
In 1888 the Montana Central railway was built, connecting the min-
ing sections of the Territory with the coal fields near :H'ort Benton and 
Great Falls, but too late to increase the product of the Territory in 
that year. 
Mr. 0. C. Mortson, of Great Falls, Montana, has kindly furnished for 
this report the following admirable description of the coa1 operations 
in north central Montana in 1888: 
Sand Omtlee.-In this section the largest working company is the 
Sand Coulee Company, operating on about 2,000 acres of coal land. 
In 1888 the mines of this company were connected with Great Falls by 
railroad and telegraph. The railroad (Saint Paul, Minneapolis and 
Manitoba) has completed its tracks to the mouth of tl.te main eutry, 
and all modern appliances are used to handle the output of coal. The 
coal is now mined by machinery, which is worked by compressed air. 
The operations of this company were not commenced on an extensive 
scale until September, but about 3 miles of main and side entries are 
now developed and in operation. 
The coal from these mines is used exclusively by the Montana Cen-
tral railway between Great Falls and Butte, Montana Territory. Aside 
3677 l\UN--19 
• 
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from the home market, which includes Sand Coulee and Great Falls, 
with the :Montana Smelting- Company, it is coming into use in other 
places, and the supply is now equal to the demand. The total output 
for October, November, and December may be estimated at 12,000 short 
tons. On December 31, 1888, the number of men employed was 250. 
1\Iachinery is ordered, and has already arrived, which will make the 
daily movement of coal 2,000 short tons and give employment to 1,500 
men in a very short time. ·Dean's mine, which borders on the north 
side of the property already described, is developed by main entry and 
rooms. The total output for 1888 was about 2,600 short tons. The 
principal market was Great Falls. Humphrey's mine was worked about 
two months during the past year. The principal market for coal was 
Great Falls. The capacity of output at pn~sent is 80 short tons per 
day. Culberson's and Wrenn's mines have been idle during the past 
sear, though the main entry in the latter is now in 550 feet. 
Belt creek.-This coal field is situated about 10 miles from, and is 
identical with, the Sand Coulee formation. Six openings are now de-
veloped, showing an average thickness of 8~ feet of coal. Castner's 
mine is the most developed, the main entry being 950 feet in length, 
besides rooms and side entries. Millard's and Brown's mines, about 
one-baif mile east, have very good showings. Several new openings are 
being made on the eastern boundary with so far very satisfactory re-
sults. The output of coal on Belt creek for 1888 is estimated at 2,000 
tons, and the output would have been greater but for costly transpor-
tation. This district is at present able to make a daily movement of 
250 short tons of coal. Besides the area of taken lands in Belt, a large 
area of land south and east is known to contain good coal, though little 
prospecting or development has yet been made. These remarks refer 
to Upper Belt creek and also to Otter creek. 
(Jud-ith basin.-So far as known by prospecting the outcrop, thick-
ness of vP-in, and character of coal, the western portion of the Judith 
basin adjacent to the Belt mountains is underlaid by the same vein of 
coal as Sand Coulee and Belt. On Arrow and Surprise creeks it is 4 
feet ht thickness; on Running Wolf, Willow, and Sage creeks it is 7 
feet in thickness. Several locations have been made between Willow 
and Sage creeks during the past fal1, which are now undergoing devel-
opment. A limited home market has already been found for the coal 
produced; hut in the future the proximity of the coal field to the sil-
ver mines of Wolf creek gives a promise of making this a valuable de-
posit. 
Smith r.iver.-The coal mines in this section were not worked in 1888. 
Birch m·cek.-This coal field, situated about 90 miles northwest of 
Great :Falls, has had a large area of land taken up under the coal act 
during the past season. The coal vein averages 3 feet in thickness. It 
is understood that the mines are now being developed, but the hom~ 
market is limited, 
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Dearborn river.-Ooal similar to tae Birch creek is found on Dearborn 
river, lying about a similar distance from the Rocky Mountain range. 
Two or three mines are at present being developed with very satisfac-
tory results. 
Twelve-Mile Ooulee.--Coal similar to the Birch creek and Dearborn 
river is found at the Twelve-Mile Coulee, about 24 miles east of Fort 
Benton. One location is being developed. 
Milk rive1·.-This is a very large coal field just beginning to develop. 
The character of the coal is, however, essentially lignitic. Some open-
ings are being made north of Fort Assinaboine. 
Analyses of Sand Coulee c?als. 
Steam Coking Coking Coking Coking 
coal. coal. coal. coal. coal. 
1- -----------1--- ---- --- - -----
Water ............ ...... ............ 3 4 
Fixed carbon...... . . . . . . . . . . . . . . . . . . 70 60. 07 
Ash................................. 17.05 10.05 
Volatile matter . ............•........ .................... 
Snlpbur ........... . ..................••....... . ......... 
Moisture ............................................... . 
64.33 59. 64. 
11.41 7.11 
18.40 28.16 
. 43 1.14 
5. 53 3. 74 
2.97 
54.84 
7. 98 
34.24 
Timberline.-At the Timberline mines, near Bozeman, the Northern 
Paci"fic Coal Company continued operations for the first five months of 
1888, producing in that period 9,867 tons of coaL On the 1st of June 
the mines were leased to Mr. C. W. Hoffman, of Bozeman, from whom 
a report could not be obtained. Estimates of his product vary from 
15,000 tons to 7,800 tons. The highest estimate is taken, and in-
cludes all the coal produced by other small mines near Bozeman, and 
also tlle insignificant local production near Cinnabar. Coal was not 
mined at any of the properties owned by the Union Pacific railway in 
Montana. At Cinnabar the old Borr mines are again to be worked, 
and the owners claim that coking will be attempted. The Clark's Fork 
coal fields will be developed and become productiYe in case the pro-
posed railway to Helena is built. Throughout the Territory coal min-
ing remained in a very unsatisfactory condition; but with the recent 
developments of the railway interests in northern Montana it is prob-
able that this state of afl'airs will be changed. 
Years. 
. ------
1883 ..•..••..••• 
1884 .•...••.•••. 
1885 ...... ··•·•· 
1886 . ......••... 
1887 .....•.••••. 
1888 ........•••. 
Coal product of Montana. 
Timber- Bozeman Sand 
1. and C 1 
Belt 
Creek. Lignite. 
Other 
mines. me. Maxey. ou ee . 
Short 
tons. 
10,489 
55,664 
83, 156 
45,446 
7,80~ 
24,867 
Short Short Short Short Short ' 
tons. tons. tons. tons. tons. 
9,306 . .••...•• . .••• ·••••· ..••••••••.••. •••·•• 
8, 006 . . . . . . . . . . . . . . . . . • . . 16, 221 485 
100 700 1, 200 . . . . . • •• • • 1, 284 
800 600 . . . . • • . . . . 3, 000 
2, 200 . . . . ...•.. . .•. .••••. 200 
14, 600 2, 000 .•.•.•.............. 
Total. 
Short 
tons. 
19,795 
80,376 
86,440 
49,846 
10,202 
41,467 
. Total . ..... m.rur17.!i2 18.30o --a. 800 ----w.m--4, ;)59 288.126 
292 MINERAL RESOURCES. 
More detailed reports of individual mines and mining fields in Mon-
tana have been made in previous volumes of Mineral Resources, and to 
them the following reference is made: 
Mines or localities. 
Bozeman field···--- ............................................ . 
Do ...................................................... .. 
Do ....... _._ ............ __ ......... _._._ ... ____ ._. __ ..... .. 
Gardiner mine._.............................. . .............. _ .. 
Do ..... __ .. __ . • ............ _ .. _ ....... _ ... _ ....... ___ .... . 
Rock Creek field .............................................. .. 
Do ...................................................... .. 
~~~~~~l~~dtfei<f.~1~.:: :::::::::::::::::::::::::::::: :::::· :::::: 
Do ... _ ............. _ .. __ ............. _ .. _ .... _ .. _ ......... . 
l>o ...................................................... .. 
Belt Creek field . _ ............................................ _ .. 
Do .. __ .. __ .................................. _ .... _ ....... .. 
Judith field ..................................................... . 
Do ...................................................... .. 
Bull Mountain field ............................................ . 
A.naconda mine ................................................ .. 
I 
Volumes. 
Years. Page. 
1883 and 1884 
1885 
1886 
1883 and 1884 
1886 
1883 and 1884 
1886 
1885 
1883 and 1884 
1885 
1886 
1885 
1886 
1883 and 1884 
1886 
1883 and 1884 
1885 
53 
36 
283 
53 
285 
54 
284 
:J9 
54 
38 
284 
38 
284 
55 
284 
54 
38 
--- __________________ __:_ ___ _:_ __ 
Economically, coal mining is still of little importance to the Terri-
tory. The number of men employed cannot be satisfactorily stated. 
The value of the output in 1888, at $3.50 per ton, is $145,135. 
NEBRASKA. 
Total product in 1888, 1,500 short tons; spot value, $3,375. 
No special report of coal produced during 1888 throughout the State 
of Nebraska bas been received. The figures stated above have been 
estimated from the best information which could b~ obtained. 
Some coal or lignite occurs in each of the three principal formations 
in this State, the Carboniferous, the Cretaceous, and the Tertiary. Car-
boniferous rocks underlie 3,200 square miles of southeastern Nebraska, 
including the counties of Richardson, Pawnee, Johnston, Nebraska, Otoe, 
most of Ca~;s, and portions of Gage, Lancaster, Sarpy, and Douglas. 
Thin seams of coal have been observed in nearly all of these counties, 
none of them exceeding 2 feet in thickness. The only one which is 
regularly mined is near Du Bois, in Pawnee county. Mining in this 
county is mostly done by farm~rs at odd times when they would other-
wise be idle. None of the product is shipped away from the county. 
It is probable that similar operations are carried on in some of the other 
counties, but 110 autbentic information is at hand of the fact or the 
amount of the product. The total product for 1888 has been estimated 
at 1,500 tons. 
NE "W MEXICO. 
Total product in 1888, 626,665 short tons; spot value, $1,879,995. 
The production of coal in New Mexico in 1888 was marked by no 
special features except the great incr~ase at Gallnp aud the openiug 
and working of several mines in the Cerrillos field. All the mines of 
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the Territory reported production, and for the first time the output of 
coal is given without any estimates made away from the mine. The 
largest producer in the Territory is now the Gallup field, where in 1888 
the output was 300,000 short tons from three companies, the Gallup 
Ooal Company, the Black Diamond Coal Company, and the Aztec Coal 
Company. The coal from these mines is largely used by the Atlantic 
and Pacific railway. The coal is also used for fuel in Arizona, south-
ern California~ and New Mexico. The production of the mines here is 
subject to great variations, and the coal veins are characterized by 
changes in value due largely to the slight amount of cover over the 
coal. There are two veins worked, one 6 feet in thickness and the other 
4 feet 9 inches. The loss from slack in mining is \ery heavy; on a 
daily product of 550 tons of merchantable coal the amount of slack 
made is about 80 tons. The prices paid for mining are 60 cents per 
ton, run-of-mine in the G-foot vein, and 70 cents per ton in the small 
vein. About 6,500 tons of Gallup coal are sold yearly in Albuquerque 
at $6.50 per ton. The coal is a lignite. 
At Cerrillos there are several companies operating and producing 
both anthracite and bituminous coal. The field has already been de-
scribed in Mineral Resources, 1883 and 1884, page 57. 
The following is the list of producers in 1888: 
Coal produced in the Cer1·illos field, New Afexico, in 1888. 
Mines. Kinds of coal. 
Black Diamond ............ . .................. Bituminous ................ . 
Keystone ..................•...•.....•.•............ do . ................... . 
Keesee...... . . . . . . . . . .. . . . • • • • . . . .. .. . . . . . . . . . . ..... do . .................. .. 
Calamity No.2 . . . .. • .. . . . . . • . . . • . • • .. . . . . .. . . . . ..... do , ................... . 
~~i~~fy "ii~:i ~ ~:::: :::::: ~::: :::::::: ~:: ::::: ·A~th~~cit~:: :::::::::::::::: 
Eagle . . . . . • . . . . . . . . . . • .. . . . . . . • • . • . . .. . . . .. . . . . ..... do .................... . 
Short tons. 
12,600 
3, 024 
5,040 
2, 016 
1, 764 
504 
252 
Total..................................... ....... ... ....... ..... . . ...... 25,200 
Tile Cerillos bituminous sells in Albuquerque at $7 per ton, and the 
anthracite at $10 per ton. All the mines are worked on a very small 
scale. 
At Carthage tile San Pedro Coal and Coking Company produced 
62,038 tons of coal and made 8,540 tons· of coke in 1888. The coal from 
tilis mine is shipped as far as the City of Mexico for commercial use, 
and the coke goes to smelters in New Mexico and Texas. 
At Raton 227 ,4~7 tons of coal were mined in 1888 from the mines in 
Bloss calion. This coal is used by the Atchison, Topeka and Santa 
Fe railway for fuel, and is also sold by the company for commercial 
purposes. 
At Monero 12,000 tons of coal were mined in 1888. The coal from 
the Monero mines is used altogether in Colorado. Durango and local 
points on tile San Juan branch of the Denver and Rio Grande railroad 
furnish the market. In case the proposed A.llJuqnerqne and Durango 
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railway is built, the extensive coal fields of northwestet·n New Mexico 
will reach a market. 
The product of the Territory to date has been as follows: 
- --
Years. 
1882 ........... 
1883 ........... 
1884 ..•••••... . 
1885 ........... 
1886 ........... 
1887 ..•••...... 1888 ........... 
I 
Total. ... 
Coal product of New Mexico front 1882 to 1888. 
---
Raton dis- Gallup dis- San Podro. l Loal~:"il- Monero. trict. tnct. 
Short tons. Short tons. Short tons. Short tons. Short tons. 
91,798 3il, 373 16,321 3, 600 12, 000 
112,089 42,000 37,018 3,000 17, 240 
102, 513 62,802 41,039 3,000 I 11,203 135, 833 97, 755 56,656 1, 000 14, 958 
87,708 106, 530 69,047 1, 000 7, 000 
154,875 275,952 58,707 7, 500 11, 000 
227,427 300, 000 62,038 __ 25, 200 j __ 12, 000 
------------
912,243 918,412 340,8:20 44, 300 85,401 I 
Total. 
Sh 
2, 
ort tons. 
157,092 
211,347 
220,557 
306,202 
271,285 
508,034 
626,665 
301, 182 
The number of men regular-ly employed in coal mining in New Mexico 
is about 850. 
The number of tons of coal consumed at the mines is estimated to be 
1 per cent., or, for 1888, 6,266 short tons. 
The value of the product of the Territory in 1888, at $3 per ton, is 
$1,879,995. 
The various coal mines of the Territory have been more fully descri be(l 
in past volumes of Mineral Resources, and the following index will 
give the pages and volumes: 
Description of New Mexico coal fields in previous repm·ts. 
[Years and pages of Mineral Resources.] 
I------L_o_c_al-it-ie_s. ______ 
1
_ 1_s_s2_. 1883-84,11885. 11886.11887. 
Page. Page. Page. Page. Page. 
Raton........................................ 62 57-58 ................ 1 278 
Cerrillos .. .. • • • • . . . • . • • • • • • .. .. . .. • .. . .. .. .. .. 63 · -- · · .. .. · .. -· · .. · ---- 279 1 
Gallup........................................ 63 ..•. .... . ........ ....... 279 
I ~~j.~d.~~::::::::::::::::::::::::::::::::::::: ~ ... .. -· ........ ........ 279 170 ................ , 278 
OHIO. 
Total product in 1888, 10,910;946 short tons; spot value, $10,147,180. 
The following table exhibits the product of the State by counties 
for the years 1886, 1887, and 1888. The product for the latter two years 
is given in lump, nut, pea, and slack coal, as reported by Mr. Thomas B. 
Bancroft, for 1887, and by Mr. R. M. Haseltine, State mine inspector, 
for 1888: 
Coal produce1l in Ohio, by counties, in 1886, 1887, and 1888. 
18~6. 1887. 1888. 
Counties. , . 
1 
~---------
1 Lump. II Nut. _I Total. Lump, _I Nut. \Peaandslack. , Total. 
1 
L_u~~--~--N.:~ I Peaandslack. I_Total. 
------------ I i . I I I - I 
Short tons. ! Short tonB. i Short tom. j Short tom. : Short tonB. , Short ton1. Short tons. .Short tonB. Short tons. Short tonB. Short tom. 
766, 411 I 132, 635 ' 899, 046 I 884, 622 I 141, 900 : 57,021 1, 0!!3, 543 1, 081, 559 I 167, 181 I 87,958 1, 336, 698 
462,252 i 111,527 .573,779 494,974 108,363 1 118,430 721,767 1 735,054 1 182,264 190,788 1,108,106 
268, 465 67, 598 336, 063 3!13, 617 74, !185 47,455 516, 057 'I 314, 03-t 90, 575 61,582 466,191 
43,361 9, 573 52,934 88, 367 11, 412 19, 012 t24, 791 114, o51 24,476 I 29, 376 i 167, uoa 
184,095 32,535 216, 630 186,624 39, 137 I 67, 567 2!13, 328 I 217, 5U 74,558 62,998 I 355,097 
349, 503 8!, 297 433, 800 '360, 340 100, 475 ! 92, 798 553, t\13 I 259, 552 6l, 984 59, 192 I 383, 728 
14,862 2,562 17,424 13,000 ······------ : 2,365 15,365 13,571 1-----------· 3,151 1 16,722 
10,491 2,179 12,670 7,407 . 2,283 1 836 10,526 5,500 1,562 1,059 I 8,121 
637, !l :4 104, 347 741, 571 693,097 116, 914 43, 052 I 853,063 I 881, 706 162, 050 42, 782 I 1, 086, 538 
5, 132 377 s, 509 a, 643 72 317 1 4, 032 1 2, 465 200 200 i 2. 865 
717,516 139,224 856,740 I 863,047 19!,888 " 76,770 1,134,705 1 827,854 174,726 86,181 1 1,088,761 
442,051 33,615 475,666 : 222,211 4o. 328 \ 31, 2;o 29a, 875 171; 138 ! a1. 605 40,435 1 243, 11s 
139,173 27,760 166,933 : 113,790 22, 272 7. 497 I 143,559 11.4, 757 l 21. 243 1, 806 137, 806 . 
223, 747 28, 664 252,411 : 178, 772 30, 425 16, 290 225,487 H3, 781 1R, 976 . 35,1195 1 198, 45:! 
166, 627 26, 636 1:-2,263 1 153,444 23,051 8, 710 II 185, 205 170, 280 I . 48, 773 23, 430 242, 483 
85,011 11,590 96,601 127,353 9,442 35,133 171,928 148,782 17,890 : 45,189 211,861 
25~: ~~g -· ... ~~~~:~ 31:: ~tg I 21g: ~~~ ••••• ~~·- ~~~. 43, ~g~ I 27:: ~~g .••• ~ ~~·- ~:: ...••. ~~·- ~~~- ~ - ..... -~~·- ~~~- ~ - ••• :~~·-~~-
3, 342 .• •• . . • .•• .. 3, 342 4, 000 . 1, 320 1, 000 I 6, 320 4, 000 l, 200 I 1, 000 6, 200 
Scio~ .•••••..... ~--· •..••..•.•.. --~~ ~~~:_ ~~~ .••• ~~~:~~~ .. ~~ ~!~:~~~- i .. ~~ ~~~~- ... ~~~:. ~~! ....... ~~!:_ ~~~ --~~ ~~~;- ~~- .. ~~ ~~: ~~~- .... ~~~;-~~-. ~ ..... ~~: ~~ . -~·. ~~~;-;~. 
~rark .··•·· ........ .. .... .. ••..•. 519,992 7S, 430 593,422
1
1 686,014 81,973 116,177
1 
784,164 590,009 74, 782 , 128,436 793,227 
l'iunnmt . . . . .•••......• .••••..••. 70, 221 12,004 82, 225 76,110 5, 700 14,005 95, 815 90, 050 4, 373 17, COl 112,024 
Tuscarawas ..••.••....•..•....• . 212,362 55,304 267,666 363,094. 81,554 61,818 506,466 418,860 112,314 U,943 646, _117 
1'!nmboll ..•••••••........ •··.•·· 162,331 26,200 188,531 ,, 132,829 27,058 8, 102
1 
167,989 120,375 12,707 24,744 157,826 
Vmton .. ~ .••.....••..••••••..•.. 49,39~ Iv,621 60,013 1 69,043 1J,702 8,982 S9,727 84,706 12,701 ll,~El8 108,695 
Wa.vne . •• . . • • . • • ••• •• . • •• . . .• . . . 99, 1U 9, 883 109,057 8t, 906 8, 436 11,808 105, 150 69, 825 9, 498 11,834 1 91, 157 
Washington . . • • . . ••• • • • ••• • . . . . . 4, 000 I, 500 5, 500 1, 480 400 . •• • • • . . • . . • • . 1, 880 1, 462 115 855 2, 432 
Total...................... 7,i9:0:M 1,3a;;:Ts7 8.63t.2il!7.9oo,2o4 ""1,342,945 -l,05~~10,'3oo:So7 8,241,"1.451,558, 707l,ll\,09910,9i0,951 
296 MINERAL RESOURCES. 
The following table exhibits special facts relating to the mines in the 
State for the years 1886, 1887, and 1888: 
Counties. 
Compamtive statistics for 1886, 1887, and 1888. 
I 1887 compared with 1886. 1888 compared with 1887. 
i -·-----------!------! I Tonnage. \ \Yeeks worked. \ Miners employed. Tonnage. 
_____ [r"'"""'· n,. ........ : In;~"- ID""'"'"· :I ncr..:,·. DoC:. .. ,. Inoreaoo.-;,.,.,rc':'. 
Athens.......... 184,497 .......... •••• •• . . .. . . . . . .. . . . 276 .•••••.. •. 253,155 
.Belmont......... 147,988 8 ...... .... 143 ...... .... 386,339 
Cohunbiana.... .. 179,994 8 .......... 355 49,866 
Coshocton .. .. . .. 71, 857 .. • .. .. • .. 27 .. ... • .. .. 73 .......... · .. 43ji2 
Carroll. .. • .. .. .. 76, 698 .. .. • .. • .. 7 .. .. . .. .. . 118 61, 784 
Ouernsey .... .. .. 119, 813 .. .. .. .. .. .. .. • .. . .. 6 10 .............. _ ..... I IG!), 885 
() 1tllia. . . . .. .. .. .. .. .. . .. . .. 2, 059 4 .. .. . .. . .. .. .. .. . .. . 5 1, 357 .......... 
1 ~tf~,;::~!!!! :;l~:~: :::[~: ::::~::i ;::~::::~: ~;;;;;i~ :::::t~ }I)J~ : .. i~: 
Muski~gum .. . .. 75, 327 .. .. .. .. .. . . .. .. .. .. 2 98 .. .. .. .. .. 39, 933 ........ -- 1 
Mal10nmg ..... .. ...... .. .. 40,691 5 ...... .... ....... ... 339 ...... .... 41,314 
!:~¥;~Y-·.\ .. ·:~~ili: ;~};:;~ :::<r ··:::~?~ :~~::.:;: :::::::~ :::~hH: ::;:;::1:: 
'.ruscarawas .. . .. 238, 800 .. • .. .. .. . 6 237 .. • .. .. .. . 39, 651 ........ .. 
Trnm bull .. .. . .. .. .. .. .. .. 20, 542 2 . • • .. .. . .. .. • • • .. • .. 53 .. . . .. .. .. 10, 163 
Vinton........... 29, 714 .. .. . .. . .. !l .. . .. .. .. . .. .. .. • • .. 20 18, 5168 ........ .. 
\Vayne .. .. . .. . .. .. . .. .. . .. 3, 907 1 .. .. . .. . .. .. .. • .. • .. 119 .. .. .. .. . . 13, 993 
Washington . . . . . . . .. .... .. 3, 620 .. .. •• . . • . . . . . . . . .. . .... .. . • .. 9 552 ........ .. 
Total ....... 2, 003,739 137,242 110 17 2, 350 1, 208 1, 166, 636 556, 477 
There are twenty-seven counties in the State which produced coal 
during 1888. The total increase of coal for the entire State for 
1888 over 1887 was 610,159 tons. The product of the following four-
tden counties, Athens, Belmont, Carroll, Coshocton, Ga.11ia, Hocking, 
Meigs, Muskingum, Portage, Stark, Summit, Tuscarawas, Vinton, and 
vVashington, was greater during 1888 than during 1887, while the 
product of the following fourteen counties, Columbiana, Guernsey, 
Holmes, Harrison, Jackson, Jefferson, Lawrence, Mahoning, Med~na, 
.Morgan, Noble, Perry, Trumbull, and Wayne, was less during 1888 than 
1887. The most notable increase was that in Belmont county, the total 
of which was 386,339 tons. During 1887, the only counties which 
showed a decided decrease in their tonnage from that for 1886 were 
.Mahoning, Trumbull, Medina~ and Lawrence. 
The development of new coal fields within the State and the increased 
consumption of natural gas have had a more marked effect upon the 
Ohio coal trade than the development of the natural gas resources of 
Pennsylvania during 1888 has bad upon the production of coal mines 
in that State. This is to be accounted for by the fact that Ohio does 
uot supply so distant a trade as Pennsylvania, its coal not being able 
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to meet competition so successfully in distant markets with cheaper 
local coals. One of the principal new establishments which increased 
the product of Athens county during 1888 was that of the Federal val-
ley mines. 
During the pa~t year considerable interest bas been excited in what 
is known as the Waterloo coal field, which is situated 18 miles from 
Gallipolis and 25 miles from Trenton, and on the eastern extension of 
the Cincinnati and Northwestern railroad, which is now completed to 
Portsmouth, and the Trenton branch of the Cincinnati, Hamilton and 
Dayton railroad, which passes within 8 or 9 miles of this field. This 
coal field is at present practically undeveloped, but active plans are 
reported for its development. 
In order to inform the coal producers of Ohio in regard to special 
facts, a circular was prepared and distributed among themselves during 
the fall of 1888 which contained a number of valuable references to the 
Ohio coal trade. From this circular the following q notations are made: 
" In this State the different districts are supplied from different 
sources; the Ohio valley with coal from Pennsylvania, the Kanawha 
valley, and the Ohio mines located on the river, by river, at prices with 
which no railroad mines can compete; northeastern and eastern Ohio, 
partly by coal from Pennsylvania. Pennsylvania coal also finds a mar-
ket to some extent through the balance of the State by rail. 
''The coal produced on the Cleveland, Lorain and Wheeling rail-
road goes chiefly to the Northwest by lake, northern Ohio, Michigan, 
and Canada; that produced on the Wheeling and Lake Erie road does 
the same, the majority of the output going to supply railroads. Of the 
output on the Wheeling and Lake Erie railroad in 1887 but 15.06 per 
cent. was used in Ohio for domestic or manufacturing purposes; in 1888, 
21.24 per cent. ; the balance either went out of the State or into railroad 
use. 
"In the Hocking district, which includes Shawnee and Sunday creek, 
out of a product in 1887 of 3,198,340 tons, there were used by the 
railroads 959,623 tons; there were shipped out by lake 571,014 tons, 
and by railroads to points out of the State 931,54 7 tons, leaving but 
736,156 tons, or 23 per cent., for consumption in this State for domestic 
and manufacturing· purposes. In 1888, out of a production of 3,382,236 
tons, there were used by the railroad companies 1,~H2, 711 tons ; there 
were shipped out by lake 756,675 tons, and there were shipped out of 
the State by railroads 746,596 tons, leaving for consumption in the State 
for domestic and manufacturing purposes 6G6,254 tons, or 19.07 per 
cent. of the production. Of the amount used by the railroads, most of 
it went out of the State. With the exception of a small amount to 
Zanesville, Akron, and Cleveland, the Hocking district finds its markets 
in the territory west of the Cleveland, Akron and Columbus railway, 
and north of the Cincinnati and Muskingum valley railroads. In this 
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terri~or.v it meets the eompetition of the coal from Jackson county, 
Cincinnati and Muskingum valley, Columbus and Eastern, the Wheel-
ing· creek and Guernsey county mines, to say nothing of what comes 
from Pennsylvania. The shipments to the head of Lake Superior are 
accomplished by an investment in docks for storag0 purposes, and au 
advance of about $3 per ton on the coal by the operator desiring to 
reach that market. There are no statistics in regard to the other dis-
tricts; but no doubt they would also show a small percentage sold in 
the State. The interests in bituminous coal are numerous, and com-
petition sharp. Competition with other districts in tlw State and iu 
the West-with Indiana aml Illinois coal, which is of a poorer grade, 
costs much less to mine in some district~, alHl has less freight to pay 
to reach a market-controls and depresses prices here. It is a well 
known fact that those who have to buy coal in· very small quantities 
are,. like purchasers of everything in small quantities, compelled to pay 
high prices. The price of coal by the car load does not help them. The 
mn;jority of coal used for manufacturing purposes is of the small grades, 
and is sold at low prices. If the percentage holds good on shipments 
to Ohio as on the total, the amount of Hocking lump used in Ohio in 
1887 was 331,270 tons; in 1888, 299,814 tons." 
Shipments of coal in, the Hocking vctlley clu1·ing 1888. 
·' 
Columbus, Hocking Valley and Toledo railroad .....•••••••.......••....... 
Baltimore ancl Ohio railroad .............................. ·--·- ....•........ 
Ohio Uentral ra.ilroad ...................................................... . 
\ 
Tons. 
1, 983,067 
606,057 
8!>5, 230 
The total product of the Hocking valley during 1888 was 3,484,354 
tons. Of this amount the Columbus and Hocking Coal and Iron Uom-
pany, which is the largest individual coal company in the State, pro-
duced 738,907 tons. The total product of the Hocking valley for the 
past seven years is shown in the following table ; 
Product of the Hocking valley, Ohio, for seven years. 
Yea.rs. 
1882 . - - - .••• -....... - . - - .. - •. 
1883. --· •••••• - ·····-. --·. ·-. 
1884 . - - ..•••..••••• - -.. - - - - - . 
1885 . -- ..... -- .... - . -- .. ----. 
Short tons. 
1, 812,833 
1, 916, 355 
2, 725,000 
2, 894,660 
Years. 
1886 - - -- •••.• -........ - - . - - .. 
1887. ·-·---. --· ............. . 
1888 .. --· ··----. --· ··--·· ... . 
Total. ................. . 
Short tons. 
2, 9GO, 000 
3, 348, 54,7 
3, 484,304 
19,141,749 
The following table exhibits the coal forwarded by the Columbus, 
Hocking Valley and Toledo Railway Company from tb6 coal-shipping 
s~ations along the line of the road during 1888, together with the revenue 
derived: 
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Dist1·ibution of coal over tlte CoZnmbus, Hocking Valley and Toledo railway in 1888. 
Stations. Pounds. 
Hocking Valley district: 
Union Furnace ....•.... :. . . ... .• . . . . . .. . .. . . . . . . . . . 1, 826,900 
Starr_ ................. _..... . . . . . . . . . . . . . . . . . . . . . . . . 89, 490, 700 
Pomeroy...................................... . . . . . . 5, 929, 800 
fi~kc)R~';;1.1~.~ ~::::: ::::::::::::::::::::::::::::::::: ~~: ~~!: :~~ I 
Gore . . . . . . . . • • • . . . . • . . . . • • • . . . . . . . . . . . . . . . . . . . . . . . . . 4, 226, 300 
New Straitsville . • • • • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 520, 934, 400 
Greendale.................. . ........................ 661, 700 
Sand Run........................................... 246, 847, 500 
Carbon Hill......................................... 6, 847,700 
t:~fdS:~~~~-:: ::::.::::::::::::::::::::::::: ~::: ::::: ~~*: ~;i: ~~e 
Jobs................................................ 731, 527,400 
Brashears........................................... 230,748, 000 
Buchtel . • • . . . . . • • . . . .. . . .. . . . . . . • . . . . . . . . . . . • . • • . 511, 346, 000 
Nelsonville . . . . . . . . . . . • • • • . . . . . . . . . . . . . . . . . • . . . • . . . . 793, 972, 800 
Floodwood.......................................... 57,789,400 
Hamley Run.... . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . 29, 019, !100 
Revenue. 
$393.08 
39,891.49 
1, lllO. 16 
17,214.44 
21,059.20 
1, 636.30 
216,409.49 
238.53 
90,228.00 
2, 157.37 
140,553.82 
92,111.72 
258,126.29 
95,837.91 
224,212.85 
321,220.32 
25,727.67 
36, 701.58 
• 13,368.53 
Glen Ebon ...•.• _... .• • • . . . . . • • . . . • . . • • . • • • . . . . . . • • . 85, 057, 400 I 
_Outlying; dtstricts: 
Radcliff............................................. 36, 000 7. 20 
Hawks.............................................. 11,641,800 4, 076.72 
Minerton ...... ·..................................... 10, 944, 600 I a, 335. 38 
Cheshire......... .. . . . . . . . . . . . . . . • . . . . . .. • • . . . . . . • .. 9, 536, 400 1, 603.14 
Total (1, 983,067 short tons) ........•...•..•...... ,3,966,133,70o_-1:607;291;19 
The total product of coal mines in the Mahoning valley for the past 
seven years is shown in tbe following table: 
Product of Mahoning valley, Ohio, fm· seven years. 
Years. 
1882 ....................... .. 
1883 ..•.... ···•·· ....... ··- .. 
1884 ........................ . 
1885 ................... ··•··· 
Short tons. 
1, 000,000 
1, 200,000 
925,000 
1, 000,000 
Years. l 
1886 ......................... ] 
1887 ........................ . 
1888 ....................... .. 
Total ................. .. 
Short tons. 
1, 200,000 
1, 350,000 
], 500,000 
8, 175,000 
From a preliminary report of the mine inspector there were 235 acci-
dents in the State during the year, of which 29 were with fatal results. 
Sixty-two of the most serious accidents were occasioned b.v falls from 
the roof of the mines. The accidents were distributed throughout tbe 
State as follows : 
Accidents in coal mining in Ohio during 1888. 
\ Counties. Accidents. Counties. Accidents. 1----------- ----11------------1----
1 Stark . . . . . . • . . . . . . . . . . . . .. • . . . 44 :t efferson . .. . . . . .. . . . .. . • • . . . . . 6 
I Perry . .. . . . . . . . . . . . . . . . . . . . . . . 25 Medina........................ 4 
Jackson....................... 22 'Vayue ...... .••••• ...... ...••• 4 
Athens .. . . . . . . . . . .. • • . • . • . • • . 20 ~- Coshocton...... . . .. . .. • • • • . • . . 4 
Tuscarawas................... 19 Summit .. • • . • • • • • • • . .. • • • • . . • . 2 
Carron·. .. . . . . .. • .. . . • • . . . . . . . . 17 Vinton . . . . . . .. .. • • . • • . • • . . • . . . 2 
Belmont....................... 16 Muskingum ••.• •. .. 2 lf~~'bfa·~~-.-:.:::::::::::::::: l~ r:!~:~~::::::::::::::~::::::: ~ 
i;:~~:~· -~-~-~-~-~-:::::::: ~::::::: ~ ~~f{!g~-::::::::::::::: :::::::: ·----~-
Total..................... 235 
------------
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'rllC Coal Trade Jo~trna. l, in speaking of the Ohio trade for 1888, says 
''The shipments from the numerous large and small collieries th 
out the Hocking valley were quite brisk during the early spring 
trade, but during the month of June there was a decrease in the 
the majority of the mines only working from one-fourth to one-half 
This, however, is generally expected at that season of the year, as 
sels become scarce and a blockade of loaded cars at the lake 
follows. After August 1, the regular fall lake trade set in, and 
good run at the collieries was generally had, hindered by a scarcity 
cars at times. There were some very great changes in the distribu-
. tion of the coal produced in the Mahoning valley last year; the net 
result was a gain of 240,000 tom;. The Chicago trade fell off 170,000 
tons; but the lake shipments showed an increase of 185,000 tons. Tht) 
railway supply coal was in round numbers 1,200,000 tons, an increase 
of about 250,000 tons. Ohio points took something like 666,000 tons, a 
decrease of 67,000 tons as compared with the preceding year; Mic 
points took 248,000 tons, a decrease of 22,000 tons; Indiana points took 
58,000 tons, :;lin increase of 1,500 tons; Canadian points took 53,000 tons, 
a gain of 9,000 tons." 
Special facts connected with the coal trade in tile prominent centers 
of Ohio have already been given in the general review of the coal trade. 
The steady and continuous growth (except during 1883 and 1884) in 
the coal production of the State since 1872 is exhibited by the follow-
ing table: 
Annual coal p1·oduct of Ohio j1·ont 1872 to 1888. 
Years. 
1872 • ••••••.••••••..••• ··•··· 
1873 •.•••.•.••..•••••.••..... 
1874 . .••...•..•.•....••••.•.. 
1875 ........................ . 
1876 ........................ . 
1877 .....••..•••..•....•..•.. 
1878 ....................... .. 
1879 ........•••••.•.......... 
1880 . ....................... . 
Short tons. Years. 
5, 315, 294 1@81 ... - • - • - •• - • . - ••. ; - - .. - - . 
4, 550, 028 1882 .. - ••• - . ----- .• --- •..... 
3, 267,585 < 1883 ..•••••.•••..••.•..•...•. 
4, 864,259 1884 ....................... .. 
3, 500,000 1885 ............. -~---· .... .. 
5, 250, 000 1886 ..............••.••.•.... 
5, 5oo, ooo I 1887 ....................... .. 
~: ~~g: :fog I 1888 ........................ . 
I 
Short tons. 
8, 225,000 
9, 450, 000 
8, 229,429 
7, 640,062 
7, 816,179 
8, 435,211 
10,301,708 
10,147, 18(} 
The fo1lowing tables, compiled by Mr. Sidney D. Maxwell, secretary 
of the Cincinnati Chamber of Commerce, exhibit interesting statistics 
of the coal trade of southern Ohio for a number of years : 
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Receipts of coal at Cincinnati for sixteen years. 
I I Pittsbn•gh Kanawha. / OMo •ive<. l Cannel. j.A.nt'hracite. l Other I Total. Years. (Yougbio- kinds. I gheny). I. -
I 
, Bushels. Bushels. Bushels. Bushels. Bushels. Bushels. Bushell. 
1871-'72 . . . . . . 19, 254, 716 .................. a10, 359, 906 1, 104,003 72,171 , ..•••••...•. 30,790,796 
1872-'73 · ··•·· 24,962,373 . . .. .............. all, 075, 072 1, 162, 052 75,000 ...•••..•••. 37,274,497 
1873-'74 ...... 24, 014, 681 . . .... a10, 398, 153 710,000 ~!~: ~~g · · i; 597; 26o · 35,234,834 187!-'75 . ··••· 24,225,002 4, 476,619 4, 277, 327 565,352 35,390,310 
1875-'76 ..•••. 27,017, 592 6, 004,675 4, 400,792 409,358 .. 2 •• ,.
1 
2 ...... , 40,18:!, 317 
1876-''17 .••••. 28,237,572 3, 631,823 5, 141, 150 322, 171 376, 125 1, 913, 7!13 39,622, 63! 
1877-'78 ..•••• 26,743,055 6, 386,623 3, 288,008 380,768 439, 350 1, 654, 425 38,892,229 
1878--'79 ...•.. 20,769,027 6, 134, 039 4, 068,452 333,549 768, 750 2, 136, 850 34,210,667 
1879- '80 . ...•. 31, 75:>, 968 8, 912,801 4, 268,214 202,489 712, 075 2, 351, 699 48,198,246 
18d0-'81 ... ···I 23, 202,084 10, 715,459 3,151, 934 67,684 770,525 I 2, 336,752 40, 24,1,, 438 
1881-'82 . . . . • . 37, 807, 961 13,950,802 3, 560, 881 77,336 779, 925 3, 090,715 59,267,620 
1882-'83 .••••• 33,895,064 13,260,347 3, 309,534 180,621 977,250 2, 997,216 54,620,032 
1883-'84 ...... il2, 239,473 15,926,743 2, 956,688 293,010 I, 085, 350 3, 910, 795 56, 41~. 059 
1884-'85 ...... 32,286,133 14, 588, 573 3. 007, 1)78 314, 7H 1, 257,900 2, 683,864 54,138,322 
1885-'86 •••••• 1 34, 933, 542 17, 329, 349 939,746 205,717 1, 287,925 1 2, 720, 250 57, 416, 529 
1886-'87 . •• . •• 37, 701, 094 20,167,875 338,435 129,503 1, 314,775 3, 693, sso I 63, 345, 532 
a Including Kanawha coal. 
OREGON. 
Total product in 1888, 75,000 short tons; spot value, $225,000. 
The principal coal establishment in the State is that of the Oregon 
Coal and Navigation Compan.v, whose mines are located at Marshfield, 
in Coos county, on Coos bay, the mine being known as the Newport 
mine. The total production of this mine for 1888 was 62,272 tons, of 
which 47,712 tons were in sizes larger than nut and 12,320tons were in 
nut coal and smaller sizes ; 2,240 short tons were consumed at the mines 
and sold locally. Of the 60,032 tons shipped to outside markets, the 
bulk was sent to San Francisco, the average selling price at the mouth 
of the mines being $3 per ton. 
During 1888 the Newport mine was worked two hundred and forty-
five days, and there were employed on an average one hundred and 
sixty miners and laborers, the average wages received by each being 
$1.12. Next in si:t;e to the Newport mine is the Caledonia, situated on 
Isthmus slough, in Coos county, about 4 miles from Marshfield. The 
product of this county for 1888 was not reported. The Coos county 
basin, in which the above operations 1tre confined, is claimed to cover 
several hundred square miles, extending from the Umpqua river north 
into Douglas county and SOllth to the Coquille river and back from 
the Pacific slope from a. distance of 15 to 20 miles. 
During the past year attention has been attracted to what is known 
as the Nehalen coal tract, situated principally in township 4 north, of 
ran2'e 4: west, in Columbia county, about 25 miles from the city of Port-
lrtnd. 
PENNSYLVANIA. 
The total commercial product in 1888 was 77,719,624 short tons; spot 
,-alue, $117,756,54:0. 
Anthracite: Total shipments, 43,922,897 short tons, or 39,216,873long 
tons; spot value, $85,64:9,649. 
Bituminous: Total shipments, 33,796,727 short tons; spot valu.e, 
$32,106,891. 
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ANTHRACITE. 
The total product of coal in the anthracite regions of Pennsylvania 
during 1888 amounted to 46,619,564 short tons, or 41,624,611 long 
tons, which ma.y certainly be considered a phenomenal amount when 
the statistical history of these coal fields for the past fifteen years is 
reviewed, and far exceeded the most sanguine expectations entertained 
by the best informed operators and shippers. The year 1888 may be 
said to have closed the most successful year in the history of Pennsyl-
vania anthracit~ mining, which has now become the greatest coal-min-
ing district in the United States. This phenomenal development may 
be ascribed to the compactness of the region in which these coal beds 
are mined (an area not greater than 325 square miles, and the area of 
the entire region containing coal being only 470 square miles) and to its 
nearness to the principal coal markets and most rlensely populated dis-
trict in the State, containing the largest and most profitable manufac-
tories. 
The region is confined to the northeastern part of the State, in the 
counties of Carbon, Columbia, Dauphin, Lackawanna, Luzerne, North-
umberland, Schuylkill, Sullivan, and Susquehanna. It is divided into 
five principal and well-defined areas, the products of which 
follows: 
A1·ea and total prod?wt of individual anthmcitc coal fields. 
Fields. Square miles (approximated). 1885. 1886. 
Long tons. I Per cent. Long tons. Per cent. 
Northern........................ 200 17,215,066 50.29 18,247,875 52.'36 
Eastern Middle . . . . . . . . . . . . . . . • . 40 5, 329, 607 1 15. 57 4, 993, 361 14. 33 
I 
Western Middle . . . . . .. . .. . .. . . . 90 8, l:i2, 937 23. 82 8, 122, 639 23.30 
Southern . . .. . .. .. .. . . . . . .. . . . . . 140 3, 455, 927 10.10 3, 427, 435 9. 83 
Loyalsock.. . .. .. ...... . . .... . ... Unknown. 75,011 0. 22 61,767 0.18 
Total............. . ......... 470+ 34, 228, 548 100.00 34, 853,077 100.00 
Fields. I Square miles I I (approximated). 1887. _ --1~8. I-----------~- ----~ Long tons. Per cent. Long tons. Per cent. 
Northern .......................................... 21.006,337 55.90 23,917,574 57.46 
Eastern Middle................. ............ ...... :;, 831,335 10.19 4,852, 267 11.66 
Western Middle ... .. ...................... ,._...... 9, 382, 422 24. 97 9, 503, 440 22. 83 
1 t~~~1:~~k::::::::::::::::::::::: :::::::::::::::::: 3, 2~~:~~~ s:g~ .I 3,2~1;~~g 7:~g 
I Total . ...................... ~~~ 37,578,747100:00 ~4,6i1J:oo.QO 
Total p1·oduot of Pennsylvania anth1·aoite coal fields, by oottntie.s, for fozt?' yem·s. 
Counties. 1885. 1886. 
18M I 1888. 
Long tons. Pm· ct. Long tons. , Per ct. 
Long ""''Y'"'· Lm•g tom. P•nt. Su!'q uel.Janna . . . . . . . . 84, 459 0. 24 !J7, 072 0. 28 176,422 0. 47 213, 595 0. 52 
Lackawanna.:....... 7, 174, 2114 20. 96 7, 27!1, 853 20. 88 8, 772, 510 23. 34 10, 120. 011 24. 29 
Luzerntl ............. 14, :l29, 645 41. 86 14, 928, 206 42. 83 15,003,722 39. 92 17,462,905 41.96 
Sullivau . .. .. .. .. .. .. 75, 011 . 22 61,767 .17 92, 679 . . 26 84, 031 . 20 
Carbon .............. 1, 210, 284 3.53 1, 304,114 3. 74 1,332, 027 3. 54 1, 279,481 3.08 
Schuylkill . ...... . .. 7, 700, 005 22.49 7, 915,650 22.71 7,994,462 21. :!7 8,229, 407 19.77 
Columbia . ........... 610, 552 1. 81 601, 729 1.73 741,845 1. 97 712,821 1. 72 
Northnmberland .. . . 2,482, 644 7. 25 2,260, 822 6.49 2,839, il72 7. 56 2,942,419 7. 07 
Dauphm .. .......... 561,654 1. 6t 407,864 1.17 ()2!),708 ]. 67 579,941 1. 39 
100. 00 -~3!, 853~m1 100. 00 -~ 37, 578~W -------! Total . ......... . 34,, 228, 548. 100. oa 141, 624, 611 1oo. oo I i 
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Total products of and shipments by the i11spectors' di81ricts for the !}ears 1885, 1886, 1887, and 
1t;88, with the collie.ry and local con8utnption. 
I 
Districts (under law of June 
30, 1885). Inspectors. 
1885. 
1------~------~-------1· 
Shipment. 
Colliery 
and local Total pro-
consump- duction. 
tion. 
Long tons. Long tons. Long tons. 
I First ......................... , Patrick Blewett . . . . • • . • . • • • 6, 829, 977 428, 776 7, 258, 753 Second ....................... Hu{!h McDonald............ 3, 6ii6, 695 161,854 3, 848,549 
Thiru ....................... 
1 
G. M. 'V1lliams... ... . . .•.•.. 6, 036,884 145,891 6, 182, 775 
Fourth ..................... JamesE.Roderick .......... 5,055,407 528,209 5,583,616 
l<'ifth . . . . . . . . . . . . .. .. .. . .. . . . William Stein............... 4, 493, 075 276, 005 4, 769, 080 
1 ~ixth . . . . . . . . . . . . . . . . . . . . . . . . James Ryan ··~.... .. •. . . . • . 3, 965, 959 238, 663 4, 204, 6221 
Seventh ...................... Samuel Gay................. 2, 197,424 183,729 2, 381,153 
I . _ Total production of all anthracites ................•. 32,26~ ~~ ""34,228,548 
1886. 
First . . . . • . . . . . . . . . . . . . . . . . . . !'a trick Blewett . . . . . . . . . . . . 6, 631, 226 481, 033 7, 112, 259 
Second...................... Hugh McDonald............ 4, 143,575 116.498 4, 260,073 
Third........................ G. M. Williams . . . . . . . . . . . . 6, 692, 552 2«, 758 6, 937, 310 
Fourth...................... James E. Roderick.......... 4, 916, 310 441, 060 5, 357, 370 
Fifth ........................ William Stein............... 4, 570,145 402,356 4, 972 501 1 
Sixth . . . . . . . . . . .•••.......... James Ryan . . . . . .. . . . . .. . . . 3, 463, 265 261, 252 3, 724,517 
Seventh...... . . . . . . . . . . . . . . . Samuel Gay . . . . . . • . . . . . . . . . . 2, 347, 637 ~1, 410 ~9, 0471 
Total production of all anthracites .................. 32,764,710 2, 088,367 34,853,077 
1887. 
First ...........•••........... Patrick Blewett............. 7, 855,987 606,626 8, 46!, 613 
Second....................... Hugh McDonald . . . . . . . . . . . . 4, 882, 527 160, 989 5, 043,516 
Third ..................••..•. G.M. Williams .............. 7,334,139 206,615 7,540,754 
Fourth .........•••..........• Tames E. Roderick.......... 3, 537,192 424, 40!! 3, 961,594 
Fifth . . . . . . . . . . . . . . . . . . . . . . . . William Stein ............. ·1 5, 005, P58 390, 587 5, 391), 445 
Sixth ..........•............ James Ryan ................ 4,359,230 378,392 4,737,622 
Seventh...................... Samuel Gay ..•...•.....•.. ··I 2, 298,509 137, 69<l 2, 436, 203 
Total prodncthn of all anthracites ...........•...... ,35, 273,442 2, 305,305 37, 578, 747 
First......................... Patrick Blewett ...••........ 
Second ....................... Hugh McDonald ........... . 
Thirtl ........................ G. M. Williams .............. . 
Fourth ..................•... James E. Roderick ......... . 
Fifth ............•........... William Stein .............. . 
Sixth ....................... William McMurtrie ....... . 
Seventh ..................... Samuel Gay ......... : ...... . 
9, 207,600 
5, 230,858 
8, 432,868 
4, 426,018 
4, 930,135 
4, 454,980 
2, 534,414 
1888. 
673,9721 
204,682 
251,625 I 
426,249 
445,050 I 
253,216 
152,944 
9, 881,572 
5, 435,540 
8, 681,493 
4, 852,267 
5, 375,185 
4, 708,196 
2, 687,358 
Total production of all anthracites . . . . . . . . . . . . . . . . . . 39, 216, 873 2, 407, 738 41, 624, 611 
The shipment of coal from the three prominent districts into which 
the region has been <lidded by the transportation companies, from the 
commencement of mining in 1820, has been carefully recorded by Mr. 
P. vV. Sbeafer, and subsequently by Mr. John H. Jones. From these 
records the following table has been compiled, and is interesting as 
showing the history of the development of the region: 
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. 
Annual shipments of anthracite coal in Pennsylvania since 1820, tvith the nurnber of tons 
and percentage shipped from each region. 
1.--------------------------~-- --- -----~--------------~,---------, Years. Schuylkill region. _ Lehigh region_._ Wyoming regi~ l Total. I 
1820 _. _ •. ____ . -~-o-~~ _t~~~s_. _ -~-~~~- ~t.". Long tOt~~-5 -:~~- ~~· .•• ~~~t~- ~~~~: _. -~~~- ~~-- ~ Long to~~;:; : 
l~~t:: :::::: .. ------ i: 4so ·39:79 ~: g1~ 60.21 ::::::::::::::: .... --.. ~: ~~~ 
1823..... .... 1, 128 16. 2il 5, 8'23 83.77 .... .. .. .. .. ... .. .. ... 6, 951 
1824......... 1,567 14.10 9,541 85.90 ............... ........ 11,10!l, 
1825 __ •• ___ • _ 6. 500 18. 60 28. 393 81. 40 
1 
.• ___ • __ .... __ . 34. 893 
1826......... 16, 767 34. 9o 1 a1, 2so 65.10 ......... _..... 48,047
1
. 
1827- ....... - 31, 360 49.44 I 32, 074. liO. 56 .. .. • .. •• .. .. . 63,434 
1828......... 47,284 61.00 30,232 39.00 ........ ... .... 77,516 
1829 ......... 79,973 71.35 25,110 22.40 7,000 6.25 1 112,0831 
1830.. .... ... 89, 984 51.50 41, 750 23.90 43,000 24.60 174,734 
1831. ........ 81,e54 4,6.29 40,966 23.17 54,ooo 30.54 1'i6,820 i 
1832......... 2o9, 211 1 57. 61 10, ooo t9. 27 84, ooo 2a. 12 a6a, 271 
1833 ...•.... - 252,971 51.87 1::!3, 001 25.22 111,777 22.91 487, 749 
1834......... 226, 692 60.19 106, 244 28. 21 43, 700 11.60 376, 636 
1835 ......•• - 3~11. 508 60. 54 131, 250 23. 41 90, 000 16. 05 560, 758 
1836- ..•.••. - 432, 045 63. 16 148, 211 21. 66 103, 861 15. 18 684, 117 
1837 ..•....• - 530, 152 60. 98 223, 902 25. 75 115, 387 13. 27 869, 441 
1sas ........ _ 446, 875 60.49 1 21a. 61fi 28.92 78, 201 10. 59 7as. 697 
1839. .... .. .. 475, 077 58.05 221, 025 27.01 122,300 I 14.94 818,402 
1840 ........ - 490,596 56. 75 225,313 26. 07 148,470 17.18 864, 379 
1841. .. • . .. .. 624, 466 65. 07 143, 037 14. 90 192, 270 I 20. 03 959, 773 
1842. _. _. __ .. 583. 273 52. 62 272.540 I 24. 59 252, 599 22. 79 1. 108,412 
1843 ..•..... - 710, 200 56. 21 267, 793 21. 19 285, 605 22. 60 1, 263, 598 
1844 . • . . . . . . 887, 937 54. 45 377, 002 23. 12 365, 911 I 22. 43 1, 630, 850 
1845......... 1, 131, 724 56. 22 429, 453 21. 33 451, 836 22. 45 2, 013, 013 I 
1846 - .. -·-... 1, 308, 500 55. 82 517, 116 22.07 518, 3119 1 22. 11 2, 344, 005 
1847-- ••.... - 1, 61l5, 735 57. 79 633, 507 21. 98 583, 067 20. 23 2, 882, 309 
1848 -...... - 1, 7d3, 721 56.12 670, 32L 21.70 685, 196 22.18 3, 089,238 I 
1849. ... . • . .. 1, 728, 500 53.30 781, 556 24.10 732, 910 22. 60 3, 242,966 
1850. . . . . . . . . 1, 8-tO, 620 54. so 690, 456 20. 56 827, 823 j 24. 64 3, 358, 899 I 
1851......... 2, 328, 525 52. 34 964, 224 21. 68 1, 151i, 167 25. 98 4, 448, 916 
1852 ......... 2,636,835 52.81 1,072,136 21.47 1,284,500 25.72 4,993,471 
1853......... 2, 665, tlO 51.30 1, 054,309 I 20. 29 1, 475, 732 28.41 5, 195,151 
1854......... 3, 191, 670 53.14 1, 207, 186 20.13 1, 603,478 26.73 6, 002,334 
1855,........ 3, 55:?, 943 53. 77 1, 28-l, 113 I 19. 43 1, 771, 511 I 26.80 6, 608, 567 
1856 ......... ll,603,029 52.91 1,351,970 19.52 1,972,581 28.47 6,927,58() 
1857......... 3, an, 797 5o. 77 1 1, 318, 54l 1 19.84 1, 952, 603 29. 39 6, 644, 941 
1858......... 3, 27~. ~45 47.86 1, 380, 030 20. 18 2, 186, 094 31.96 6, 83!1, 369 
1859......... 3, 448. 7os 4!. 16 1, 628,311 ·2o. 86 2, 731,236 I 34.98 7, sos, 255 
1860......... 3, 749, 632 44. 04 1, 821, 674 21. 40 2, 94}, 817 I 34, 56 8, 513, 123 
1861......... a, 160, 747 39. 74 1, 738, 377 21.85 3, 055, uo I 38.41 7, 95:t, 264 
1862..... ... . 3, 372, ss3 42. 86 1, 351, 054 I 11.11 3, H5, 110 39.97 7, 869, 407 
1863......... 3, 911, 683 40.90 1, 894, 713 19.80 3, 759,610 39.30 9, 566,006 
1864.. ... .. .. 4, 161, 970 40. 89 2, 054,669 20. 19 3, 960, 836 I 38. 92 10, 177,475 
1865... ... ... 4, 356,959 45.14 2, 040, 913 21.14 3, 254,519 1 33.72 9, 6t'2, 391 
1866 ..... •• . 5, 787,902 45.56 2, 179, 36! 17.15 4, 736, 616 37.29 12,703,882 
1867......... 5, 161, 671 39. 74 :J, 502, 054 19. 27 5, 325, 000 40. 99 12, 9S8, 725 
1868....... .. 5, 33o, 737 38. 5t 2, 5o2, 582 18. 13 5, 968. 146 1 43. 25 1a, so1. 465 
1869......... 5, 775, 138 41.66 1, 94,9, 673 14.06 6, 141,369 44.28 13,866,180 
1870......... 4, P~s. 15? 
1 
ao. 70 3, 239, 374 ' 20. 02 7, 974, 660 49. 28 1 16, 182, 191 
1871..... .... 6, 5:>2, 772 41.74 2, 235, 707 I 14.24 6, 911,242 44.02 15, 699,721 
1~12.... ... .. 6, 694.890 34. oa 3, 873,339 1!l. 70 9, 101,549 4ti 27 1!J, 669, 778 
1873.- ...••. - 7, 212, 601 33.97 3, 705, 596 17.46 10,309, 755 48. 57 21, 2:!7, 952 
1874......... 6, 866, 877 3!. o9 a, 773, 8?6 1s. 73 9, 5o4, 4os 47. 1s 20, 145, 121 I 
1875.. .... • .. 6, 2RI, 712 31.87 2, 83f, 605 14.38 1 10,596,155 53.75 19, 712,472 
1876......... 6, 221, 934 33. 63 a, 854, 919 20.84 8, 424, 15s 45.53 18, 501, on 1 
1877. . . . • . • . . 8, 195, 042 39. 35 4, 332, 760 20. 80 8, 300, 377 39. 85 20, 828, 179 
1878.. ... .. .. 6, 282,226 35.68 3, 237,449 18.40 8, 085, 587 45.92 17,605,262 
1879. -..... . . 8, 960, 82!1 34. 28 4, 595, 567 17. 58 12, 586, 293 48. 14 26, 142, 68!) 
1880- -....... 7, 554, 742 32. 23 4, 463, 221 19. 05 11, 419, 279 48. 72 1 23, 437, 242 
1881 . -..... -- 9, 253, 958 32. 46 5, 294, 676 18. 58 13, 951, 383 48. 96 28, 500, 017 
1882. .... .. .. 9, 459, 288 32.48 5, 689,437 19.54 13,971, 371 47.98 29, 120,096 
1883......... 10, 074,726 31.69 6, 113, 809 ]!), 23 15,604,492 49.08 31, 793, 027 
1884......... 9, 478, 314 30. 8!l 5, 562, 226 111.11 (a)15, 677, 7fill 51. 04 30, 71!', 293 
1885......... 9, 488, 426 30.01 5, 898, 634 18.65 (a)16, 236,470 51.34 1 :n, 623, 530 
1886 ......... 9,381,407 29.19 5,72a,I2!J 17.89 la)17,031,826 52.82 32,136,362 
1887......... !J, 431,621 26.95 6, 019, 162 17.20 (a)l9, 546,624 55.85 34, 997,407 
1888 ......... 11,464,163 29.23 4,881,384 12.45 (a)22,871,326 58.32 39,216,873 
Total .. - 242, 642, 329 36~ I 123, 118, 912 !s:-43 302~424, m 45:261 668, 185, !182 
a Includes Loyalsock field. 
The total shipments reported in this table for each year cover the 
shipments made by the railroads and c~nals~ and are less than the total 
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shipments reported by the mine inspectors, which cover the shipments 
by wagon to near points. 
Under the head of" Lehigh region" in the above table is included the 
eastern end of tbe southern or Pottsville coal basin, between Tamaqua 
and Mauch Chunk. In this district, which is known as the Panther 
Creek coal basin, the development of the region first commenced, and 
until1828 more than one-half of the anthracite production of the entire 
region came from this basin. 
From 1828 to 1857, inclusive, the Schuylkill region, including the 
southern coal fielu west of Tamaqua and the 'Vestern Middle coal field, 
produced more than one-half of all the coal mined, and unti11867 this 
same region produced more than either one of the other two regions. 
In 1868 the Wyoming region took its rank as the greatest producer of 
the three regions, and has maintained it until the present time. 
Since 1883 the Wyoming region, which in the above table is made to 
include the Lackawanna district, has produced more than one-half of 
the total anthracite mined in the State. 
The sllipment and production (including colliery consumption) of coal 
for each colliery during 1886 and 1887~ as reported to the Survey by the 
seven anthracite mine inspectors, are shown in the following tables. 
The numbers in the first column designate the character of the coal 
produced by each colliery according to an arbitrary trade classification. 
The following table gives the significance of the numbers, the character 
of the coals having been more fully explained in the report for 1886, 
(See Mineral Resources.) 
Explanation of numbers used to designate tlte character of the coal. 
II. Hard white ash. 2. ]'rea-burning white ash. 3. Schuylkill red ash. 
4. Shamokin. 
5. L01·berry red ash. 
6. Lykens Valley red ash. 
7. Trevorton. 
8. Wyoming red ash. 
9. Lehigh red ash. 
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MINERAL REHOURCES. 
NORTHERN COAL FIELDS. 
1. Oa1·bondale district. 
Ill 
-... 
s 
c.>. Q) ... 
;-.~ 
d ... Names of collieries. Locations. 
.... IJ) 
.... ;a 
0 
0 
~ 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
Olyphant, No.2, shaft .......•.•.•......•..••••. Olyphant borough ................. . 
w:kJJ:~~~::::::: ::::::::::::::::::::::::::: · ~~~~t~~~:::: :~:::: ::: ~: :::: :::~::: ::: 
tt~!~ ~~!t :: :::::::::::: ~::::::::::::::::::: .. ~~:::!£i~l:~::::::::::::::::::::::::::: 
Coalbrook ............................................ do .............................. . 
No.! ............................................. do ............................. .. 
No.3 ............................................. do ............................. .. 
Erie shaft...................................... Glenwood ............................ . 
~~e;s'l~~:: :::::::::::::::::::::::::::::::::::::I·::::::~~ ::::::::::::::::::::::::::::::: 
Forest City .. . .. . .. . • .. .. .. .. .. .. .. .. . .. .. .. . .. Clifford township, Susquehanna 
county. 
Clifford .............................................. do ............................. .. 
~Ifi~~~~: ~ \~ ~ ~ · .. _.: ~ _ ~ ~ \\: ~:-:: ~:: ~ ~ jl: j- . ~~~i~;~;~l~-:.: \ ~ \ ~ ~ \\ ~ ~! \ ~!! \: 
Pierce .............................................. do ............................. .. 
Lackawanna ................................... Blakely borough .................... .. 
~~f.~~~t·.-.-.-.·.::: -.-.-.-. :·. ::: ::·.:: ::::::::::::: :.:~. ~~~~:d~f~-~~~-~-- ·_:: ::::: :·.: :::::::::: 
~~~~~~n(~~~~~~~~: ::::::::::::::::::::::::::::: . ~~l~-~OW-~~~~:.: ::::::::::::::::::::::: 
Buffalo ............................................... do ............................. .. 
Marsh wood . . . . . • .. . .. . .. .. . .. . . . • .. . .. .. .. . • . . Olyphant borou~h .................. .. 
S. V. White .................................... Winton borough .................... .. 
2. Scranton dist1·ict. 
21 Sibley ......................................... . Old Forge township, Lackawanna [ 
county. , 
Lackawanna township .............. .. 
Old :Forge township ................. . 
Scranton, Twentieth ward ........... . 
2 ; Greenwood shaft and tunnel ................. .. 21 Dunn shaft and slope ........................ .. 
1 Meadow Brook ................................ . 
1 National shaft and slope, and Meadow Brook 
tunnel. 
Lackawanna township ............... . 
Scranton, ·Fourteenth ward ......... .. 
..... do. . ..................•.•...... ·} ~{~~~~ i>I~~-s·;~t:::: :::::::::::::::::::::::::::: 
1 Green Ridge .................................. . 
11 Churcu ........................................ . 
Dunruol'C' borough .................. .. 
Scranton, Second ward ............... . 
1 Ar-chbald shaft ................................ . Lacka wauna township ..••....•..••••. 
Sloan ................................................. do .............................. . 
P,yne ................................................. do ............................. .. 
Taylor ............................................. do ............................. .. 
1. Oxford ......................................... Scranton,Fifthward ................ . 
1 1 i~&t :r~t:: ;: ;;; ::: ;::;::;: ;;:~~:: ::~ ~:: :~~~r~:~~ :~~:~7:: ::: ::~:: :~:::: 
1 :Continental .......................................... do .............................. . 
1 ' Central shaft ................................... Scranton, Fifth ward ............... .. 
1 , Hyde Park ..•......••......•.•....•..••........ Scranton, Fifteenth ward .•.•.••....•. 
Diamond: 
1~ 
1
. Sha.ftNo.2 ................................. Scranton,Twenty-firstward ........ .. 
Slope No.2 ....................................... do ............................. .. 
Tripp slope ...................................... do .............................. . 
1 Tripp shaft .................................... do ........................... .. 
~ ~~~~!~- ::::::.::::::::::::::::::::::::::::::::: ~~~~ndtgn·-~~~~~-~-~~~~:::: :::::::::::: 
1 'Dunmoreshaft,No.l ........................... DunmorC'horough .................. .. 
t ! g~~:~~og~:~~:r:~r~1: ~ff :: ::::·:~:::::::::::::: ::::: :~~ ::::::::::::::::::: :::::::~:::: 
1 
1 
Dunmore shaft, No.5 ................................ do ............................. .. 
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NORTHERN COAL FIELDS. 
1. 0Mbondale district. 
1887. 1888. 
Operators. 
I 
Shipment.
1 
Production. ~ Shipment. Production. 
I 
Long tons. 
Delaware and Hudson Canal Company ........ ·1 107, 7 U 
...... do . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . • . . . . . . . . 17!, fiO:> 
Long tons. I Long ton11. Long ton.~. 
115. 2:>4 137, 819 14ti, :!6!1 
1!'5, !H4 lti3, 449 173, 8RR ! 
• :::: j~ :··~ :::::::::::::: •:::::-·~:::::::: :::: •I---. ::l: ::. 4.), 6:!7 169, 21i9 I 1K:l, 1:12 129, :!65 127, 5o7 135, 1:>0 .................. .. .......... ... 217,811 200,041 219,771 
...... do........................................ 20~, 72fi 206, !ll6 201' 7(J! 203, 95fi 
...... do........................................ 279,628 283,010 291,068 291, 2l0 
...... do........................................ 51,759 5-l, 8K9 47, 567 50, 6!17 
..... do........................................ 4,113 8, 1<08 10, 362 ]:;, 057 
Hillside Coal and Iron Company.............. 121, 816 
.... ~.do .................................................. . 
123, 38!l 164,671 IR~, 0511 
107,362 112, !l!lfi 
...... do .... ...... .. ... ... ......... .•. .••• ...... 173,085 171i, 421 1-ll. 5~!) J H, 2!l~• 
.••••• do........................................ 173,085 176,421 197, 665 211, 267 
...... do ........•.......•••.••.......•......... 
·······-····· 
2, 3~8 
JohnJermyn................................. 171,568 
Griffitl111, Tbomas & Co....................... 31, 0!!4 
173, 3(14 17!l, .UJt 1!!8, 022 
43,906 ti3, 2!)1 73,017 
Grassy Island Coal Compan.v (limited) . . . . . . . . li7, 8til 
Delaware and Tiu!l>:~on Canal Company . • . . . . . . tl6, 265 
Eflgarton Coal Company (limited) . . . . . . . . . . . . . 160, 142 
.roues, Simp8on & Co.......................... 126, 62!J 
Pierce Coal Company (limiteil) . .. .. . .. .. . .. . .. 148, 8~6 
Laekawanna Coal Uompany (limited) •.. ... . . . 170,705 
70, 0!0 75, 227 00, 53:-J 
!ll, :.s6 89,568 9.), 8~8 
160, 517 139, 481 14:!, 098 
127, 10:> lHl, !'188 125. l!lli 
151, 6!'>7 115,002 120,402 
173,212 211, 20;) 2:!J, 6;,o · 
Dolph Coal Compan.v (limited)................. 67, nat 
Andrew Langflon.... . . .. . . .. .. .. .. .. .. • .. .. . .. 28, 444 
68, 13:J (i6, 681 li!l, 7'•0 
29, CiH9 4!l, 748 fi1, 6:!7 
Northwestern Uoal Company . . . . . • . . . . . . . . . . . . 105, 087 IOr,, 7R2 121i, 762 1:u, 144 
Frisbie & Co. ... .................. ...... ... .. ........ .. 20,857 15, !)!):! lli, 4-22 
A. J. Hoole & Co .......................................... . ................ 21, lR!l 2:1, 77t 
Moosic Mountain Coal Company....... . ................ . 
Winton Coal Company .. .. .. .. . .. . . .. . • .. . .. .. 58, 698 
2l0 22, ii87 28, 447 
60, 60U 68, 71:! 75, 028 
Total ... . . .. ............... .... .. .. .. .. . .. 2, 87:!, H70 ~000,001 --;:-;i23, 662 ---:l, 5-H, :364 ·i 
2. Scmnton district. 
~-Elliott, McUlure & Co ...........•.•. -~ .... ~ .. -, - 122,900 
1 ~~~~r~.~~:;:;:~7 ?~ ::~~~~~~ ~ ~:: ~:- al: ~l 
I ~;HW:~T~1s~~i~w~·~~. ~~~~~i-t~_d_>_:::::: ~ ~ ~::::::: 1 1~~: g~~ 
0. S.Johmwn & Uo. .... ......... ...... .... . .. . 136,186 
Church Coal Comtlany (limit('d) . . . . . . . . . . . . . . {), 000 
Delaware, Lackawanna and Western Railroatl 16!i, 720 
Compauy. 
...... do . . . . . . . . . . . . • • • . . . . . . • . . • . • . . . • • . . . •• . . 207, 776 
::::::~~::::: :~:: ::~ ~~::::::: :: ~ :: ::~: ::::::::::1 iE H! 
...... do............................. . .......... 148,931 
::::: ~l~ :::::::::::::::::::::::::: :::::::: :::::: } 184, 203 
·::::: ~i~ : :::::::::::::::::::::::::::::::::::::::I 
...•.. tlo .••..••..••......••..•...••.•••......•.. ! 
...... do ........................................ 1 
I 
174, {)~6 
26,066 
2fo:l, 632 
112,071 
:~~Ji ::::::~::~·:~::~::::::~::::~~:~~:::::)} 221,017 1 
::::::!~ :::::::::::::::::::::: ~: :::::::::::::::: 0 •• 0 ~~~: ~~~ 0 
Pennsylvania Coal Company . . . . . . . . . . . • • . . . . . 5tl, 589 · 
..... do ................................................... . 
::::::~~ :::::::::::::::::::::::::::::::::: :~:::~ 0 .... ~~~~~~-
132,875 
103, 386 
79,828 
182, 2f>-! 
167, 505 
107,291 
146,017 
141, 357 I 
16, 500 
Jn, 8o8 I 
207, 91!1 
206,477 
190, 119 
124, 182 
lSi, 057 
199,229 
181,836 
30, 236 
287,742 
116,700 
241,8991 
57, 252 
172, 918 
1, 0:>5 
58,980 
65,586 
70,112 
114, 280 
..---
122, 83!l 135,225 -I 
96, 7:ll 1 101,373 
63, 808 6:l, !-82 
2:!2, !)70 236, 6t!l 
183, 658 196, 4;13 
18, 6!)2 33,323 
128, !)61-! 150, 34f> . 
104, 87il lUi, 259 
4, 480 16,436 
1K9, 051 1!l7, 426 
196, 890 206, :!97 
18.i, 05!) }9:1, !J28 1 
2u8, 863 1 221' 009 
14!1, 646 ]:;!), 2:{() ' 
159,206 167,261 
180, 7(:2 1!)5, 337 
1:19,992 140, 4>!2 
215,384 233, 635 
2:;s, 127 27fl, 682 
143,686 1!9, 851 
226,790 2~8,474 
192,686 20:t, !)52 
180, 552 19~. 45!) 
10, 222 11,722 
21,433 21,690 
63,444 I 
"· 120 I 65,756 66, 57
142,714 1 145,322 
308 MINERAL RESOURCES. 
NORTHERN COAL FIELDS-Continued. 
Scranton district-Continued. 
Names of collieries. Locations. 
Legitt's Creek shaft . .. . . . . . . •. . . ... . . . . . •. .•. . Scranton, l!'irst ward . .............. . 
2 Marvine ............................................. do ............................. .. 
2 Von Storch . ................................... Scmntnn,l-;econd ward ...... . ....... . 
2 Capouse ...... ...... ...... ....... ........ .. . .. . Scranton, Twenty-first ward ......... . 
2 Pine Brook shaft .............................. Hm·anton, Seventh ward ............ .. 
2 Fairlawn .......................................... do ... .. ........................ .. 
2 Mandlle ....................................... Scranton, Thirteenth ward .......... . 
2 2 Holstead ...................................... Marcy township . .. . ................ .. 
2 1 Pancoast shaft ................................ Dickson City borough . .............. . 
2 1 Dicksonshaft4 ................................................ Scranton,Kecondward .... . ............. . 
2 1 Holden ........................................ Taylorville, Lackawanna township .. . 
2 2 Glendale . ...................................... Lackawanna township ............. .. 
2 1 Richmond shaft ................................ Scranton, Twent,y-firAt warcl. ........ . 
2 1 Spencer ........................................ Dunmore ............ . .............. .. 
1 Stafford ....................................... La~kawannatownship .............. .. 
2 
1 Storr's shaft .................... . . ~ ................................ . ................ .. 
1 
1 
1 
1 
1 
±':i~~~~~~ ~ ~ ~ ·. ·. ~:: ~ ~ ·. ::::: ·.:::::: ::::: :·. :::::::: ::: ~::::::::: ::::::::::::::::::::::::::: 
Peckville tunnel .................................................................... .. 
Clark'stnnnel ........................................................................ . 
Local sales mines .................................................................... .. 
3. Pittston district. 
f ~ l1i~rJ!fb·e;:g ·;h~ri ::::::: ~:::::::::: :~:::::: ::::: ~~t~\!;tt~'~0n~,;bi.p ·.::::::::: ·.: ::::·. ::: 
2 2 Everhart ....................................... Jenkins township ................... .. 
2 2 . Tompkins shaft ................................ Pit.tston borough .................... . 
2 2 
1
. Spring Brook .. .. .. .. . • .. .... .. .. .. .. .. .. .. . .. . Lackawanna township ............. .. 
2 2 Ravine................ .. .. .. .. .. . .. .. .. .. . • .. .. Pittston borough ................... .. 
2 2 Twin shaft ........................................... do . ............................ .. 
~ ~ ~~i:!\T~0~.e- ::::::::::::::::::::::::::::::::::: -M~~b~0 t~~~~;hip·::: :::::::::::::::::: 
2 2 Fairmount ........................ . ............ Pittston township ................... . 
2 2 Butler ................................................ do ............................. .. 
2 2 Mosier ......................................... Hughestowu borough ............... .. 
·---~- .... ~- ~~1:~~~~~~:: :::~:: :~:::: ::::::::::::::::::::: -:~~!rti~~i~~~:::: :::::::::::::::::: 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 ~I 
:I 
Central: 
2 Shaft No.12 ....................................... do .............................. . 
2 ShaftNo.13 ................................. Old Forge township ................. .. 
~ Law shaft................................... Pittston township .................. .. 
2 Barnum ........................................ Marcy township .................... .. 
2 Htark .......................................... Lackawannatownship .............. .. 
2 Boston ......................................... Jenkins township .................. . 
~ I BI~f*'iff:::::::::: ::::::::::::::::::::::: ::: :J~ ::::::::::::::::::::::::::::::: 
2 
: Breaker No.8: (a) 
Shaft No.1 ................................... Hughestown borough .............. .. 
22 1 Shaft No.8 ......................................... do .............................. . 
2 
2 
2 
2 
2 
2 
Shaft No.14 ........................................ do .............................. . 
Breaker No.lO: 
Shaft No. 9 .. .. .. . .. .. .. . . • . • . . . .. • • • .. .. .. .. Pittston borough .................... . 
Shaft No.10 .................................. Hught>stowu borough ............... .. 
Shaft No.7 .. ) { Jenkins township ................... .. 
Slope No.4 .. l E b ke ...... do .............................. . 
Shaft No.4 .. { wen rea r ·····--· ······ ...... do ............................. .. 
Tunnel No.1 Pittston township ........••.......... 
Old Forge . .. .. . .. .. .. . . .. .. .. . .. .. .. • .. . .. .. .. Olu For11:o township, Lackawanna 
county. 
2 Eagle .......................................... Jenkins township ................... .. 
2 Elmwood ....................................... Pittston townRllip ................... . 
a Closed 1887; coal from shafts goes to Ewen breaker. 
COAL. 309 
NORTHERN COAL FIELDS-Continued. 
Scranton district-Continued. 
1887. 1888. 
--- -- --------
Operators. 
Shipment. Prouuction. Shipment. Production. 
Delaware and Hudson Canal Company ..•.••... 
...•.. do ...... . ............................... .. 
...... do . ....................................... . 
1 Lackawanna Iron and Coal Company .•..•..... 
! ...... do ....................................... .. 
I 
Fairlawn Coal Company (limitecl) . ......... . .. . 
Delaware, Lackawanna and Western Rail-
/
. road Company and Delaware and lludson 
Canal Company. 
Delaware, Lackawanna aml \Vestern Rail-
Long tons. 
179, W5 
189,555 
246, 065 
318,831 
138, 861 ,. 
47,191 
217,095 
203,583 
Lon_q tons. 
193, 041 
202,075 
268,182 
327, 791 
145,904 
57,846 
231, 174 
215, 157 
I 
Long tons. I 
160, 702 
190, 788 
26!, 793 1 
328,230 
260,938 
a7, a82 
201, 708 
19!, 024 
I 
Lon!f tons. 
173, 126 
203,563 
288,329 
335, 53(! 
280,693 
45, 487 
216, :.!86 
207,835 
road Company. Pancoa~t Coal Company........ .. . . .. . . • .. .. . . . 16!, 20!! 178, 4:!6 176, 292. 1 188, 06 l 
Delaware and Hudson Canal Company . . . . . . . . . 202, 271 213, 169 257, 762 1 270. :!08 
·Amity Coal Company (limited)................. 146, 371 150, 741 173,000 181, :ll6 
G len<lale Coal Company... . . . . . . • . . . . . . . • . . • . . . . . . . . . . .............. . .....••••...•.. . ....... . ..... 
Blk Hill Coal and Iron Company. .. . . . • . . . . • . . . 18, 469 19, 419 14, 403 W, 630 
8pencer Coal Compan.v...... . . .. . .• .... . . .. .. . . 110,437 117,510 138,558 147, 796 
Wm. Connell & Co.... . ........................ ............ ...... . . ...... 30,234 31,329 
Delaware, Lackawanna antl \Vestern Rail- ...... ...... 3, 000 ...... .... .. 3, 000 
roatl Company. 
l Walkins & 8on .. ... ......... .... .. ............ 219 427 17,690 23,000 
Tripp & Co .. . . . . .. .. .. . . .. .. .. .. . .. • . .. . . . . • .. 319 10, 642 400 12, 000 
Peckville Coal Company....................... 802 15 •• 8906~ .·.•.•••.•• ·.-.. --.·.·. !--··-- --6-.- 7-0-c .. • Clark Tunnel Coal Company . .. .. • . .. . • • • .. . • .. .. • • • . . . .. .. v .., 
........................ ......................... ...... 15,600 ............ 1 19,480 
Total ................•.........•.....•••. 5:48~~-6,(i88,'3U 1"13,361,3401 _ 6, 851, 5:31 
3. Pittston district. 
Lehij!'h Valley Coal Company.................. 9, 968 10,033 126,279 
·ni-~ti~y ·&· c-~~-a:~:: :::::: ::· ::::::::::::::::::: .... ~~~·.:~~- ..... -~~~~-~~: ...... :~·-~~~-
A. Tompkins . ..................................................................... .. 
W. E. Colburn ........................................................ . ............. .. 
Dininuy & Co.... . ............................. . ... . . .... .. . ... . . . . ... ... 59,338 
...... tlo............ ............................ 47,615 51,129 15,448 
Waterman & Beaver ............................................................ .. 
Old Forge Coal Company....................... 50, 94~ 58, 540 
H. W. Harl'is & Co .... :........................ 23,896 25,577 
Butler Colliery Company .. .. .. .. .............. 29, 000 30, 150 
...... tlo . ... . ............... . ................... . 95,838 98,130 
Dininn_v & Cowan . ...... . ..................... 96, 203 103, 138 
Lehigh Valley Coal Company .................................... . ..... .. 
Htllstde Coal and Iron Company . . . . . . • . . . . . . . . 117, 912 118,823 
134,425 
28,000 
• 51, 896 
92,101 
108,314 
l, 743 
140,352 
128, 226 
71,500 
62,898 
16,834 
137, 387 
33, 208 
55, 001 
9!, 542 
116, 360 
1, 926 
14::!, 464 
Pennsylvania Coal Company ............................. .. 
...... do................ . . . ...................... 85,052 
...... do......................................... 86,643 
' .... -- 85; o52 . -... ss: 738 . . -.... . s~: 738 . 
•••••• (10 .......................... .-.............. 189,067 
...... do .................................................... . 
N. Cowan . ................................... , . ........... . 
86, 643 90, 179 90, 179 
189, 067 190, 702 190, 701 
:::::::: ~: :~:: ... "53; 56~ 0 ....... 56,' 6i5' 
Pennsylvania Coal Company................... .. . . . . . . . . . . .. .......... . ....................... _ .. 
...... do......................................... 139,726 139,726 157, 146 157,146 
.•.••. tlo .......... . ..... . ........................................................................... . 
.•.... do ....................... . ................ ~ 
...... do ....................................... .. 
...... clo ........................................ . 
75, 40! } 146, 946 1 146, 946 75,404 
::::::3~::::::: :::::::::::::::::::::::::::::::::: 0--. ~~~·- ~~-
::H~-E:~ :~:~~: HHF ~m:: ~jj ::j_::. f ::.::: 
18~ .. , 160. ,, I 100. ,, 
.... ··::::::'I'"::::::· I······:::.::· 
...... tlo ........................................ . 
Florence Coal Comp:my (limited} .....•....... 
............ ! ............. . 
156, 022 . 164, 494 161, G37 169, 02! 
310 
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~ I 
2 
2 
8 
2 
2 
2 
2 
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2 
2 
2 
2 
2 
2 
2 
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8 
2 
2 
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2 
2 
2 
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MINERAL HESOURCES. 
NORTHERN COAL FIELDS-Continued. 
Pittston district-Continued. 
Names of collieries. · Locations. 
Clearspring ..••••.••••• -...................... ·I West ~ittston ...................... . 
2 Hunt ................... _ ........................ . Wyonung .. ......................... . 
2 I Katydl1l (a) ................................... . '~· Moosic ... .' ......................... .. 
2
1 
KeY.,one. · • · ·; .••.•...•••••.••.•.••••••.•••.•• _. PlAin a town•hip ...•••.••••••••.••... 
4. Wilkes Barre district. 
l su,qnehauna Coal Company ' I 
j ~~f/~f~~~ij !! j ;;:: jj j !)!!!!!!!!!! )! :l!)!: I ~i~~~~ .. ; ;;i!jj;iijj!!!j!!-jjjj 
~ !~xrl:i-;:): :_~~ ~ ~ ~: :~ ~::~:: ~ ::: ~ ~: :::::::::::::: : ~:l;:i~:ht~~~~~l;~:: :~::: :::::::::::::::: 
~ ~~t~~~~~(~~i:n:~::::::::::::::::::::::::::::::::: : Wii~~~ -~~~~~: ~ ~:: :::::::::::::::::::: 
~ :~~r:;;~~- ~~1~~~~:': ::::::::::::::::::::::::::::: .:!~.i~<lot~~~~~~~~.:: :::::::::::::::::::: 
2 ! Delawat·e . .... . ....................................... do .............................. . 
2 Mill Creek ........... . ............................... do .............................. . 
~ i~~l~~~~::: ::::::::::::::::::::::::::::::::::: ::::: :3~ ::::::::::::::::::::::::::::::: 
3 Baltimore slope ann shaft ...................... Wilkes Barre township .............. . 
3 Baltimore tunnel............................... . . . tlo . ............... . ............. . 
3 Conyngham . . . . .. .. . . . . .. .. . . • . . . . .. . . • . . .. . . . . Wilkes Barre ........................ . 
3 , Rctl A!olh, No.1 .. . .. .. . • . .. .. .. .. .. . .. .. . .. . .. .. Wilkes Bane township ............. .. i I ~~~!~~§~T :·:; ;: : ~ ~: :::::::::::::;; ::::: ~~~~£~ ~:~ :::: :; :; ;~;:: ;: ::;~ ;;;::: 
3 Jersey,No.6 .................................... ARhley ............................... . 
3 1 ::itanton, No.7 . -................................ Wilkes Barre ........................ . 
3 SL1gar Notch, No. 9.... . . . . . • . . . . • . . .. . . • . • . • . . . . Sugar Notch . _ ...................... .. 
3 South \~ilkes .Bane............................ Wil)!es Barre ... : .. .................. . 
3 \Vananne, No.l8 . ............................... Newport township ................... . 
3 1 \Vest End, No. I . .............................. Conyngham township ................ . 
3 WestEnd,No.2 ...................................... do ............................. .. 
5. Plymouth district. 
3 Salem ................................. .' ........ Salem township ..................... .. 
3 Susquehanna, No.3 ............................. WestNanticoke ............... . ..... . 
3 Avondale . ...................................... Plymouth township ................ · ... 
~ 8~~~~r~.~: ."."." :.".".".'."~:.".".'.":::: :::::::::::::::::: .Piy~~~lth::::: ::::::::: :~:::~ ::::::::: 
3 Dodson ............................................... do ............................. .. 
3 Parrish ............................................... do .............................. . 
3 Lance, No.ll ......................................... do ............................. .. 
3 Nottinu:ham, No.l5 .................................. . do ............................. .. 
3 Reynolds, No. Hl. ..................................... do .............................. . 
3 Plymonth,No.2 ............................... .... .. do ............................. . 
3 Plymouth, No.3 ................................ Plymouth township .................. . 
3 Plymouth, No.4 .......................... , ..... Plymouth ............................ . 
. _____ :,_  _..,; __________________ ---------
a Included in Consolidated Colliery. b Coal goes to Proilpect Breaker. 
NORTHERN COAL FIELDS-Continued. 
Pittston district -Continued. 
--------------------------------- -----------------~------------~~ 
1887. 1888. 
----,----
Operators. 1 
1 
1 
I SMpmont.l Produotion. Shipmout. : P•oduotion. 
1 
Long tons. I Long ton.~. ' L~~g tons~~ Long tons. 
Clearspring Coal Company ...... . .......... :... 149, 171 ; 159, 4:!6 165, 807 180, 625 
Delaware, Lackawanna and Western Rail- 52,812 • 59,151 j 42 990 ' 59,552 
... ~~~~~~~~D-~~~~· ••• ,. •• • •• .... •• • • • • •••• •• • • • • • 11,459 I 13,032 ! ••••••• • •••• j ............ . 
KeystoneCoalCompany . ..................... . , 89,600 . 89,786 , 118,470 , 119,018 
Total ..................................... 2,27~~-2,314,'932 : 2,618,195 =~· 692, 597 
4. Wilkes Barl'e dist·rict. 
Susquehanna Coal Company . . ....•......... --. ) ( 188, 45t I) I f 243, 272 
...... do ........................................ l 1 444 591 < ·160,403 >1 769 0, 9 523,769 
:::: :: ~l~ : : : : : : : : : : : : : : : : : : :: ::: : : : :: :: : ::: :: : : : : j , , ~~ g~~: ~~~ j , , i) I 1 ~~~: ~~: 
Hanover Coal Company ............•........•.. 
1 
136, 068 1:16, li!JS 152, 33!J : 15a, 639 
Ald en Coal Company .. . ....................... , 255,444 26:1, 074 304, :!86 31:1,456 
A.J.Davis ..................................... l 80,855 92, a89 83, 881 : !16,081 
Franklin Coal Company .... . ........ .. . . .... -- ~· 156, 8H2 169, :!37 lH, Oil1 1 15;), 0:!6 
H. Baker Hill man ..... :.. .. .. .. .. .. . .. . .. .. .. .. 6_0, 000 60, UOO 4li, 786 . 49, 886 
Hillman Vt.in Coal Company . . . . .•.• .• . . . . . . . . 75,032 97,407 9H, 5-U I lit-!, 098 
A. Lan~don ......................... ......... 106,126 112,418 1 130,521 1:17,9H! 
! -~~~~~~ :.~~~!. ?.~~~ ~~~~~~~~ :::::::::::::::::: ... -~~~~-~~~- ...... ~~~~~~~- .... ~~~~-~~~ ....... ~~~·-~~~-...... do . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84, 536 !lO 306 61, 613 1 66, 330 
...... do .. . .. ... . .. . .. . ••• . .. .. .. .. .. . • .. .. .. . .. 317,707 317,853 2s;l9, 504 289, 640 
..... ..do..... . ..................... . ............ 40, OJ7 j1, 6,-,o , 67.972 78,.094 
...... tlo .................. ...................... 135,187 143,187 ; 132,350 I 140,350 
Waddell&Walter............................. 107,823 112,362 1 107,557 114,303 
Delaware and Hudson Canal Company .................................. ! 58, 108 59, 608 
...... tlo ..... . . .. .. .... • .. .................. .... 102,814 102,814 1 128,699 121!, 699 
...... ao........................................ 198,591 202,016 1 192,193 1»tl,130 
...... do .. . .. . ... .......... .. .. . ... .. .. .... ..... 130, 125 130, 125 155,585 155,584 
...... do.......................... ............. 69,645 69.615 103,507 11>3,507 
...... do .... . .............. .. .......... . ........ 130,419 132,854 141,822 144,187 
...... do .. . .. . .. . .. .. .. . . .. . . .. .. . .. ... . . .... . . . 83, 150 8-l, 657 1 101, 903 105, 538 
Red Ash Coal Company . .. . . • . .. . . . . ... .. .. . . . 145, 781 145, 781 I 165, 195 165, 195 
-i'~hi;h ~~d- 1\iiik~;~ B~~~~ ·c~~i·a~~:P~~y-: ::::: 1~:: ~!~ 1ZI: ~~~ 1~~: ~~~ 1~: ~ri 
::::::~~ :::::::::::::::::::::::::::.::::::::::::·. ~~~:~g~ ~:~~~ I ~~::!~~ ~~~::~~ 
•••••. do........................................ 119,039 123,119 1 1:?7,873 13:1,579 
...... do........................................ 266,476 273,473 I 220,642 , 229,596 
...... do........................................ 182,723 184,8!0 . 175,832 1 178,169 
...... do....................................... 5,870 5,870 180 180 
...... do........................................ U9,215 151,0:;1 151,3-!3 1 1!'•3,356 
-~-~~~!~~-~~;1.~~-n:~~~::. :::::::::::::::::::::: .... ~~~·-~~~- j ...... ~~~·-~~~· II .... ~~~·-~~~- i ...... ~~~·- ~~~. 
--·--------- -----~----
Total .. . . . . • • • • . .. . . .. . . • . • . • .. . • • . .. • • • . . 5, 660, 868 I 5, 831, 237 I 6, 304, 294 I 6, 499, 269 
5. Plymouth district. 
~~s~~~~~n~0~tai~o~p~i;j:::: :::::::-:: ::~::: .. ··iii; 8~5- · · · · · 'ii7; 885. · · · · io3; 73i · · · · · · · iio,'353" 
Delaware, Lackawanna and Western Railroad 166, 168 172, 589 184, 447 191, 502 
T.~1~fa~lane ........................................................ . ........................ .. 
Gaylord Coal Company . ••• •• .. . .. .. .. . .. . .. . .. 239, 726 248, 277 I 29t, 421 303, 319 
Ply!J!outh Coal Company...................... 139, 091 154, 0!1 I 134, 961 150, 14~ 
.Pal'l'l8h Coal Company ... .. . . . ..... .. .. .... ... 185,744 187, 9.l7 , 3!5, 721 349, 89a 
Lehigh and Wilkes Barre Coal Company...... 193,623 193, 689 I 209,620 211.351 
...... do........................................ 489,480 498,015 521,5<!2 52!J,H93 
..... do........................................ 149,4.68 14:},631 159,126 1!'•9, 126 
Delaware and Hudson Canal Company........ 177,307 177,307 JaJ, 166 1:11, 166 
••••• do........................................ 222, 0!•2 223,939 227,018 22~. 8:17 
...... do ....................................... ~2-~- 173,802 174,81~ I 174,81 '~ 
812 MINERAL RESL'URCEA. 
NORTHERN COAL FIELDS-Continued. 
Plymouth district-Continued. 
Names of collieries. Locations. 
-------------------------------------------1----------------------------l 
. :::::: 
:I 
"I 
~ ~~~~u~~: -~-~--~::: ::::::::::::::::::::::::::::: ~~~:~~~~-t~~~~hlp-: :::::::::::::::::I -
3 Kingston, Nos.l and 4 .•••••••••.•••••.•.. -~-- .. Edwardsville borough .••••..•••••...• 
~ ~!~ri:~~io~~~: ~-~~~-~::::~::::::::::: :::::::::: "iii~g~~o~;i~~~~hip·::::: :::::::::::::: 
2 Hlack Diamond . .. • • • . . . . . .. .. .. . . .. . .. . . . . . .. . . ..... do .............................. . 
2 Rauuville ...................................... Luzerne borough .................... . 
~ f~:r: :~;t,: :::::::::::::::::::::::::::::::::::: -~~~~:l~o~- ~~~~~~-i:. ::::::::::::::::::: 
3 Woodward, No.1 ............................... Plymouth township ................. .. 
EASTERN MIDDLE COAL FIELD. 
6. Green Mountain district. 
41 UpperLehigh,Nos.2,5,and6 .................. ! Upper Lehigh ...................... .. 
! ¥gJ>;c~e~~~~~~--~::::::: :::::::::::::::::::: :~· p~~ddg;~~k: :::::::::::::::::::::::::: 
I . 
7. Black Creek district. 
~ · i¥t~~~-~t t ~m mm~: ~~m~ jii: ::::: · . ::trz~ ::: ::m:~::~ ~~ ~ ~ ~ +j~~:· 
! 8~~!~~~~ :::::::::::::::::::::::::::::::::::::: 8~~:~~~::::::: :::::::::::::::::::::: 
! ~~~~~:~a:~~: t::::::::::::: ::::::::::::::::::: -~~~~a~n~- :::::::: ~: ::::::::::::::::::: 
4 Oakdale, No.1 .................................. Jeddo .................... · ............ . 
4 Oakdale, No.2 ..................................... do .................. __ ......... .. 
: ~~~;~n~~~-~~:_ ~ ~~ ~~::::: ~::::::: :::::::: :::::: -:~::~~~ ~::::::::::::::::::::::: :::::: 
! f:~~~~~:i.: i::::::::::::::::::::::::::::::::: f:!l~~~~~::::::::::::::::::::::::::: 
4 Lattimer, No.2 ..•. ·---·· ............................. do . ............................. . 
4 Lattimer, No.3 ............. ----·- .................... do .............................. . 
4 Milnesville, Nos. 6 and 7 ........................ Milnesville .......................... . 
4 Hollywood ......•.. ·-··-····---- ............... Hollywood ........................... . 
8. Hazleton district. 
! ~:=~ ~~~:~ t~:f.: ~~: i::::~:::::::::::::::::: : :: -~~~~\1~~:::::::::::::::::::::::::::::: 
4 East Sugar Loaf, No.3 ................................ do ............................. .. 
4 East Sugar Loaf, No.5 ................................ do .............................. . 
4 Humboldt ...................................... Humboldt .......................... .. 
! r:~~~s~fi~~:~~~~::::: ::::::: ~:::::::: :~: :::::: . ~~~~~~·~~~~~:: ::: ~ ::::::::::: ~:: ::: ~: 
4 Hazleton, No.1. ...................................... flo_ ............................. . 
4 Hazleton, No.3 ..................................... •. do ............................. .. 
4 Hazleton, No.6 ........... ·---·- ...................... do .............................. . 
4 Stockton ................. __ ............. __ ..... Stockton ............................. . 
COAL. 
NORTHERN COAL FIELDS-Contioned. 
Plymouth dutrict-Continued. 
1887. 1888. 
------------1 --------
Operators. 
Shipment. Production. Shipment. Production. 
Long tonB. Long tonB. Long ton11. Ltmg tonB. 
Delaware and Hudson Canal Company • • . • • . . . 200, 129 20a, 732 210, 600 214,616 
...... do .... .. . . . ... ... .. .. .. .. .. .... ........... 39,609 40, 209 199,644 202, 924. 
Kingston Coal Company . . . . . . . . • • • • • . . . . • . . . . . 234, 387 2,9, 763 329, 727 34.9, 384. 
...... do . . .. . . . . .. .. .. .. . .. .. .. .. .. . • . . .. .. . . .. . 363, 507 371, 559 344, 445 352, 445 
:~o~:y:es~ee~~-:::::::::::::::::::~::~::::~: ~~~:~~ ~~:~ gg:~g l~g:~~ 
Thomas Waddell & Co......................... !7, 750 62,913 60,841 66,158 
Wyoming Valley Coal Company............... 128, 700 14.0, 850 127,102 13~, 783 
...... do .. .. ..... . . .. ... .. .... .. . . .. . .. . ... .. . . 100,600 110,750 94,031 107,712 
Delaware, Lackawanna and Western Railroad ............ '. 464 35,413 49,875 
Company. ----------l---------l-----------1 · 
Total...................................... 3, 651;5781 
-----~--------------~---------
3, 710,946 4, 182,547 4, 332,821 
EASTERN MIDDLE COAL FIELD. 
6. Green Mountain diBtrict. 
Upper Lehigh Coal Company . .. .. .. • .. • . .. . • .. 145, 056 163, 683 181, 559 206, 647 
...... do . .. .. .. .. .. .. .. . .. . . .. .. .. .. .. . . .. . .. .. . 119, 828 124, 935 138, 973 146, 987 
M.S. Kemmerer .................................................................................. .. 
1-----1-----·- ----------
Total .................................... .. 264,884 288,618 320,532 353,634. 
7. Black Oreek diBtrict. 
M. S. Kemmerer & Co............ . .. .. • .. .. . . . . 109, 965 ! 118, 561 142, 102 163, 360 
:~:~~~~r~;:~:~~::::::::::::::::::::::::::::: ::: ~ 308, 706 ! 345,329 325,500 361,263 
...... do .................................. :..... 67,1841 77,823 54,450 60,407 
...... do .................................... ·... 252,074 273,894 257,537 381,163 
...... do .......... , ........................... .. 
G. B. Markle & Co . .. . .. . .. . .. • .. .. . .. .. . . . .. . . 83, 925 92, 217 108, 230 118, 140 
...... do . .. .. . .. .. . . . .. . . . . .. . . . .... .. . .. . . .. .. . 85, 790 94, 367 121, 442 131, 157 
...... do....................................... 62,870 79,155 74,592 80,668 
...... do ... .. . .. .. .. . . . . . .. .. . . .. . . . . .. . . . .. .. .. 85, 668 93, 168 107, 644 116, 254 
Coxa Bros. & Co...... . .. . . .. .. . .. . .. . .. . .. .. .. . 74, 031 84, 836 110, 389 125, 434. 
...... do . .. .. .. .. .. . . .. .. .. ...... .. .. .. . .. .. . .. . · 73, 874 89, 155 97,278 105, 559 
Ebervale Coal Company .. .. .. . . .. . .. • • .. . .. .. . . . . . . . . . . . . . . ..................................... .. 
- J. S. Wentz & Co............................... 28,981 31,879 17,850 19,286 
Kemmerer & c~ ..................................................................... ,. ........... .. 
Pardee Bros. & Co ............................. ~ 58 090 69,164 45,572 57,700 
,_ ::::::a~ :::::::::::::::::::::::::::::::: ~: :::::: s so: 117 84.749 97, 077 106, 837 
Stout Coal Company........................... 70,061 75, 043 113, 849 122,956 
C. Pardee & Co ................. ! .. .. . .. .. . . .. . 86, 258 93, 528 108, 924 119, 924 
Total .................. .... .............. -jl.527.594" -1-,702,868 '1,7s2,436 -2-, 059,48i', _ 
8. Hazleton district. 
Linderman, Sk~er & Co........................ 24,743 27,227 
..... do . .. . . .. . . .. . .. . .. . . . .. . .. .. . . . .. . . . . . .. 60, 323 66, B42 
64,618 69,846 
66,607 70,603 
..... do ............................... ...... ............................ . 
..... do .... .. .... .. ... . .. ...................... 71, 144 77,043 
...... do . .. . .. .. .. .. • .. • . .. . .. . .. . . .. . . . . . . . . .. . 52, 827 56, 886 
J.S. Wentz & Co......................... ... .. 33,886 37,185 
A. Pardee & Co . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . 33, 446 86, 686 
..... do . . . .. . .. . . .. . . . . . .. . .. .. .. . . . . . .. . .. . . . . 48, 882 55, 794 
••••• do .. .. . .. .. .. . . .. .. .. .. .. .. .. .. . .. .. .. . .. . 87, 976 93, 241 
•• do........................................ 39,877 45,811 
.. do........................................ 50,168 51,515 
Bros.& Co ........................................................ . 
79,284 86,039 
76,905 83,057 
66,696 72,031 
51,512 5'. 752 
98,608 106,496 
114,062 123,209 
49,672 55,506 
54, OS7 57,437 
36,395 44,344 
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.MINERAL RESOURCES. 
EASTERN MIDDLE COA.L FI~LD-Continued. 
8. Hazleton district- Continued. 
Names of collierie~. Locations. 
9. Beaver Meadow district. 
I 
! ~~};~~~n~N~~."i·;l;d·i ~ ~:: ~ :::::::::: ::::~ ~ ~: : :1 .~-~~v~~~~~~~~: :. :~:::::: :::::::::::: 
4 Spring Mountain, Nos.l and 2 ................. . • Jeausville ........................... . 
! ~~~~e~ ~~~~l:~~~~~sa!~~~1-~: :::: :~::::::: :::: ' · ~;i~~~ht~~~-: ::::::::::::::::::::::::: 
! ¥o~:~ ~~~~~:~f i: ::~: ~~ ~ ~:~ ::::::::: ::~ ~::: :: -:~~~t~l;~:: ::::::::::::::::::::::::::: 
4 A udenried, No.2 .............................. . 'l'resckow ............................ . 
! A.udenried, No.4 ............. . ................. Audenrie<l .......................... .. 
4 Audenried, No.5 .....•.••..•......•...•.............. do .............. : ............... . 
4 Silver Brook . .. . .. . . . • . . . . .. . . . . . . . . • • .. .. . .. . . . .... . do . . ........................... .. 
WESTERN MIDDLE COAL FIELD. 
10. East Mahanoy district. 
----~.---------------------
5 ~~~~f~:b~~k~;: :::::::::::::::::::::::::::::::: ~:f~:vRf;~ :: ~ ~ ~: ~ ~ ~ ~ ::::: ~: :::::::::: 
5 St. Nicholas . . .. .. .. • .. • • . . . • . . . . . .. • •• . • . .. . . Saint Nicholas ...................... .. 
~ ~f!!~~~~~~-~:: ::::::::::::::.:::::::::::::::::: -~~~~~o:_ ?.i~:'.: :::::::::::: ::::· :::::: 
5 Mahanoy City ........................................ do .............................. . 
~ r~~~~~~~!~~~~~: ~:: :::::::::: ~: ~::::: ~ ::: ~::::: : ~~:i~:tSii:c:~~i~~:::~:.::::: :::::::::::::: 
g ~!!!~~:~ ::::: :::::·.: ::::::::::::::::::::: ::~::: -~~~-~1~0:. ?.i~~ :::::::::::::::::::::::: 
5 Park, No.1 ..................... . ..................... do ............................. .. 
5 Park, No.2 ........................................... do ............................. .. 
7 Middle Lehigh ................................. New Boston ........................ .. 
5 Buck Mountain . . • . . . . • • . . . . . .. . . .. . .. . . . .. . • .. Mahanoy City ....................... . 
11. West Mahanoy dist1-ict. 
61 Alaska shaft . • • . . • • . . . • . .. • • .. . . . • . • • • • • • .. • . . . Alaska Station ..................... .. 
: I f~~~:tcSp~~g:::::::::: :::::::::::::::::::::::: ~0c~~l ~a:;~~:::::::::::::::::::::::: 
6 Merriam . .. . . . . • . . . . .. . . . . . . . . . . . . . .. . . . . . . .. • . Locust Summit ..................... .. 
6 Potts...... .. .. .. .. .. .. • • .. . . • . . .. .. . . . . . . . . . . . . Locust Dale ........................ .. 
! · iii~~if·~·r::: ::::)~~:::::: ::::::: ~ ~: :1 :~~lr~~[~·::: :::::::::::::::::::::: 
5 Girard Mammoth . .. . .. .. • .. .. .. .. .. . . . .. .. . . . Raven Run ......................... ··I 
~ ~;,~e~b~:~~~d~·ah ~::::: :::::::::::::::::::::::: -~~~~d~~~~~- :::: ::~::: :::::::::::::::: 
6 
1 
Small collieries ........................ _ ........ . .......................... . .......... .. 
COAL. 
EASTERN MIDDLE COAL FIELD-Continued. 
8. Hazleton district-Continued. 
1887. 
Operators. 
1888. 
Shipment. Production. Shipment. Production. 
l-----------------------------------l--------l-----------------l----------1 
Long tons. \ L ong tons. Long tons. Long ton•. 
A. Pardee &Co ........ . ......•................ l , 
::::::~~ ::::::::::::::::.::::::::::::::::::::::: s 85, 302 1 94, 548 124, 515 133, 761 
Pardee Sons & Co .... . ......................... 
1 
89, 352 104, 150 , 89, 218 96, 567 
Total ..................................... 677,~2~~~74~ruj -972.i79--t,053,648 
9. B eaver .Meadow district. 
----- - - ------,----- - -----
1 Coxe Bros. & Co . •. . . .. .. .. .. . .. .. . . .. .. . .. .. .. 116, 894 129, 29~ I 
W. T. Carter & Co . ............................ 72,428 77,031 
Lehigh VaJitl.Y U)al Company.................. 81, 612 94, 108 
...... do . . . . . . . . .. .. . . .. .. . .. . .. .... .. . . . . . .. . .. 82, 12-l 94,827 
Charles M. Dodson & Co. .............. . . . . . . . . 115, 095 126, 540 : 
George H. Meyers & Co...... . . . . . . . . . . . . . . . . . 28, !!09 35, 406 
...... do .. .. .. .. . . .. . .. . .. . . . . .. . . .. .. . . . . . .. . . . 83, 130 92, lfi7 
150, 773 
87,791 
111,240 
120, 87:.! 
139, 935 
99,337 
165,660 
99,471 
121,095 
138,472 
152,.000 
f06, 700 
Lehigh & Wilkes -Barre Coal Company . .. .. .. . . .. .. . .. . .. .. .. .. . ....................... .. 
...... do...................................... .. 58,729 71,360 92,704 110,460 
...... do . .. .. .. .. .. .. .. . .. . .. . .. . .. . .. .. .. .. .. .. 106, 689 116, 193 135, 427 148, 681 
...... do................................... .. .. 145, Ill 161, 090 175,341 193,143 
Silver Brook Coal Company .................... ___ 90, 317 ----~817 1~7, 451 _ 149, ~ 
Total .................................... . 980,038 1, 093, 421 1, 250, 871 
WESTERN MIDDLE COAL l!'!ELD. 
10. East Mahanoy district. 
I 
1, 385,497 
:~:~~':'i~':~~~~:~~~: ~:~~~~~~~~~ :~~~~:~;:::: ... ~;_l~. . .... ~~ l!~ I ... ~~: ~'f ... _}l~. ~-~ 
...... do........................................ 24,585 26, 5~5 132,174 141, 174 
.••••• do........................................ 105,244 111,244 19,803 130,803 
...... do........................................ 153,827 163, 8:!7 152,057 · 177,354 
...... do . . .. .. . .. . .. .. .. . .. . .. . ........ •• . .. .. . . 161, 898 169, 898 133, 871 143, 871 
...... do ...... ......... ..... .... ................ 96, J&O 102, 180 107,007 112,007 
...... do ...... . .................... .... . .. ...... 154,181 103, l81 165, 068 179,068 
J. V. Hayden & Co....... . ............. . . .. . .. 09, 099 76, 979 105, 124 119, 343 
Nevills & Co.................................. . 97, 343 104,883 122,361 130,361 
Lentz, Lilly & Co ............... . .......................... . ..... .... .... ............. . ............ . 
...... do .. .. .. . . . . .... .. . .. . . . . . . . .. ............ 228,856 246,372
1
. 281,374 1 298,711 
Mill Creek Coal Company . . . . . . . . . . . . . . . . . . . . . 231, 000 244, 860 234, 718 1 234, 718 
Buck Mountain Coal Company .. . .. . . .. . . . .. .. 83, 746 8!1, 53t 71, 669 I 77, 391 
Total ....• : ............................... 2,071,452 ~1,036 :2,261,812 ~--2-,424,983 
11 . West Mahanoy district. 
Philadelphia and Reading Coal and Iron Com-1 192, 109 202, 636 1 196, 102 i 207, 868 
~~ I 
.••. . . do ... . . . . • . .. .. .. .. .. .. .. .. .. .. •• . •. .••... 116, 691 123, 693 1 88,368 93, 670 
...... do ........................................ i 125, 032 132, 534 1 168, 244 1 179, 185 
.•.... do · ........................................ l 171,052 181,315 146,069 , 155,469 
~~~J~ :::::: :~::~~~~~~~~::::~~:::~ ~~:: ~: ::::::, ···· -~: ttr · · · · · · · !!: ~-· · ·· · ~i: ~- : · · ··  ~m 
•••••• do .................... ... . •• .. . . . . . .... • . . 152, 940 162, 116 ~ 163, 256 , 173,051 
.••••. do ............................................................... . : ............ ' ......... .. .. . 
::::::1~ :::::::::::::::::::::::::::::::::::::::: • • • • ~~~·-~~~ • • • • • • • ~~~'. ~~~. ~ 72, :: I 7~: ~ 
•••••• do······ ............... ·••••••·····•·•••·· ~ 163 731 , 183 731 I 158 404 179,404 
•••••. do ........................................ ' 5 • ' ' 
•••... do ........................................ 61,667 68,667' 71,261 77,264 
.•••. do........................................ 160,743 170,743 173,937 187,845 
..... do................... ..................... 140,032 149,032 1 156,038 166, 203 
•••.• do.................................................... .......... .... ............ 5, 000 
316 
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MINERAL RE~OURCES. 
WESTERN MIDDLE COAL FIELD-Continued. 
11. Wut Mahanoy district-Continued. 
Q • 
4)+' 
~·~ 
J:l .... •1'"4.~ 
Locations. Names of collieries. 
..... "'=' 0 
0 
~ 
5 Shenandoah City ...•••...•.•..••••.•••........ · Shenandoah .••..........•••••..••.... 
5 Plank Ridge .....•.••.......•.....•.•.•••........... do ............................. : 
~ 8if~:~t~~~~~::::::::::::::::::::::::::::::::::: · Gi.ll;e~~~ ·::::::::::::::::::::::::::: 
5 Boston Run .................................... Saint Nicholas ..................•...... 
5 Bear Run ............................................ do ............................... 1 
~ it~~~!~~~-:::::::::::::::::::::::::::::::::::: . ~~~ud! G-~~:::: ::::::::::::::::::::::·. 
5 Kohinoor ...................................... Shenandoah .•.•...................... 
5 Ea11t Bear Ridge ............................... Mahanoy Plane ...................... . 
5 \Vest Bear Ridge ..•.....••••.•••••..••.•.••••....... do ...............•..•......••.... 
5 Stanton....... . . . . .•• . •• . .•. . •• . . ... .•.. .. . . . . Maizeville ..................•....•.... 
6 Mount Carmel ................•••.....••...•... Mount Carmel. ...................... . 
6 Black Dian1ond ....•. •••••• .••••••••. .•••...... . .... do ............................. . 
6 Morris Ridge .................................. Centralia ....... ..................... . 
6 Bellmore....................................... Mount Carmel. ...................... . 
~ ~~!f~:~f~~-:::: ::::::::::::::::::::::::::::: ~~~~~li: ~~1~: ::::::::::::::::::::::: 
6 Centralia ........................................... do .............................. . 
~ ~~~~fn·~~t~i :::::::::: ::::~: :::::::::::::::::::: ::::: :~~ ::::::::::::::::::::::::::::::: 
! I~~~E~ ~g ::~~~ ~~~:::; :~ ~ ~ :~~ :~~~~ ~:: :::::: ~~f§!:::::::: ~:: :::~ ::~~:::~;::;: 
i ~J~~;~::~: :~:~:::::::~ ~:~:~~: :::::::: :::; :: . :::::::~~;;~: ::::: :::~::: :::: ::· 
! ~~l'fit1~ ~:~~;;;:: ::::;;; :: ~:;::: ~:; ;; :::: :~~t:~L:~~: :~:::;;:: ~~: :i~:::: 
g ~~~~r:sli~~a-~do~h' :::::: ::·. :::::::::::::::::.::: -~i-~~_e_r_t~~: ·.:: ·.::·.:·.:::::: ::~::·. ::::::: 
5 Furnace ............................................................................... . 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
12. Shamokin district. 
North Franklw, No.1, Red Ash................ 1.'revorton .......................... .. 
i:H:~3!~~~~i:~·:~o:.:2~ :~~:i;~:~~~~::::::::: ~::: ·~~:£~~l~-~--~-~-~-~:::: :·: :::::::::::::::: 
Peerlesa ....................................... Shamokin .......... : ................ . 
BuckRid~~:e .......................................... do ............................... • 
Greenback ..................................... Greenback .......................... . 
Cameron . . • . . . • . . . . . . . .. • • • • . . • . . . . . . . . . . • . . . • . Shamokin .........•••.•..........•••. 
Lnke Fidler .......................................... do .............................. . 
Hickory Ridge...... . . • . . . . . . • • • • • • . • • . . • . . . . . . Coal Run ............................ . 
r:~;:~r::~~~~:::::::::::::::::::::::::::::::: -~~~;t~~~~~:::::::::::::::::::::::::: 
~t?r!fn~~~-: :::::::::::::::::::::::::::::::: :::: ~~~~o~k~u~ ~:::::::::::::::::::::::: ~ 
~~!!~~~~~~ ~-: ~:::::::::::::::::::::::::::::: . ~:~~ft:::::::::::::::::::::::::::::: 
~~!~~YJi.~~::::: :::::::::::::::::::::::::::::::: . sb·~~~k~~-_._._._._._._._._·::::::::::: :::::::: 
~l~n~e0ru.~t-~i-~·-~~·.::: :::::::::::::::::::::::::: X~b\;~~~:::: ::::::::::: :::::~~:~:: ::: 
Neilson Shaft .. .. . . . . . . • . . .. . . • • . . . . .. . . . . . . . . . Shamokin .......................... . 
COAL. 
WESTER~ MIDDLE COAL FIELD-Continued. 
11. West :Mahanoy district-Continued. 
1887. 
Operators. 
317 
1888. 
Shipment. Production. Sbipm~ut. Production. 
Long tons. Long tons. Long tons. Long tons. 
Philadelphia and Reading Coal and Iron Com- 259,321 274, 321 224,425 236, 630 
pany . 
...... do ................................ . ........................................................... . 
..•.•. do........................................ 227,823 !l47, 823 230,327 245,327 
...... do........................................ 100,924 112,924 126,219 140,219 
...... do........................................ 120,716 127,716 107,617 117,617 
.••.•. flo . . . . . . . . . . • . • • • • • • . • . . . • . . . • . . . . . . . . . . . . 156, 229 Hi6, 229 123, 762 134, 8i5 
...... do........................................ 139, 611 147, 988 115, 256 122, 170 
...... do . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 132, 440 140, 286 113, 609 120, 423 
...... do . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240, 587 252, 587 220, 592 235, 731 
...... do .......................................................................................... . 
. . . . . . do ........................ -- - -......... -.. . . . . . . . . . . . . . . . . . . . . . . . . . 30, 158 36, 158 
' .... do........................................ 73,473 73,473 1, 140. 1, 6~0 
T. M. Righter & Co...... . . . . . . . . . . . . . . ..... -. 145, 971 153, 269 124, 718 130, 953 
Schwenk, Robertson & Co ..... .. ......... .... ...... . ............................•.......... 
Isaac May & Co . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . 87, 906 90, 906 82, 093 85, 693 
S. S. Bickel & Co............................... 92, 306 !J3, 482 104, 152 105, 135 
.Tet·emiah Taylor . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . 156, 781 160, 933 127, 543 131, 321 
! L . .A. Riley & Co.······························ 175 949 189,425 168,340 179,720 
I:::: :: ~g . ::: :::::::::::::::::::::: ~::::::::::::: 194: Go7 205, 916 154, 899 169, 2:!2 
Lehil!h Valley Coal Company.................. . . . . . . . .. . . . . ..................................... . 
...... do ......................................................................................... . 
...... do .... ........... ...... .................. . 245 67,596 81,408 
...... do....................... . . .. . .. . . . . . . .. . 102, 06!:1 109, 186 161,247 169, 530 
...... do . . . . . . . . . . . . . . . . . . . ..... .. ....... .. . . . . . 124,575 138,645 148,751 164, 22!J 
...... do................. . .. . .. . . .. ••.... .. .. .. 61,097 71,424 120,514 145,111 
William Penn Coal Company.. . . . . . . . . . . . . . . . . 310, 000 340, 000 290, OtlO 320, 000 
Lentz, Lilly & Co.............................. 67,825 76, 212 21, 851 24, 290 
Thomas Coal Company . . . . . . . . . . . . . . . . . . . . . . . . 132, 889 136, 190 119, 993 124, 134 
Cam bridge Coal Company........... . . . . . . . . . . 9, 9!9 10, 039 9, 557 9, 557 
S. H. Barrett................. . . .. . . . .. .. . . .. .. . 33, 031 33, 048 18, 743 18, 931 
.••••. {10 ........................................ 19,721 19,721 21,687 21,881 
Lawrence & Brown............................ 119, 982 149, 182 132,044 162,044 
Oliver Ditson.................................. 132, 655 146, 621 154, 470 170, 785 
g_az~fb!e;:sc~: :::::::::::::::::::::::::::::::: ~: !~~ ~: :~~ ···--ii~si5. 12, ~:~ • 
Total . . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . 5, 055, 081 5, 415, 836 4, 977, 710 5, 385,494 
12. Shamokin dist1·ict. 
Philadelphia and Reading Coal and Iron Com- ...... , . . . . . . .............................•....... -~ 
... ~~-nd~· .............. ~............... •••• •• . . . . 95, 104 100, RIO 88, 952 9!, 289 
...... do........................................ 135,995 143,759 117, 624 124,682 
...... do........................................ 108, 583 115,098 100, 842 106, 893 
...... do........................................ (a) .••••••••••••.••••••••••••••••••.••••••• 
. . . . . . do . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . • . . . . . • .. . . . . . . . . . . . . . . . . . . . . . . . . 19, 925 21, 120 
...... do ........................................................................................... . 
Mineral Railroad and Mining Company . . . . . . . 104, 681 116, 909 128, 989 145, 924 
...... do........................................ 113, 701 122, 951 193,755 207,355 
...... do . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . 44, 549 48, 944 99, 038 105, 476 
W. L. Scott & Co . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . 81, 623 87, 544 93, 270 99, 255 
...... do........................................ 291, 121 386, 127 227, 535 237, 291 
Smith & Keiser................................ 21, 11fl 21, 968 21, 795 22, 633 
Tillet & Brother............................... 147 246 157 157 
275,461 317, 127 336,156 
Philadelphia and Reading Coal and Iron Com- ) 
pany. l 258,620 
...... do···········- ...... ·····--····· .......... r 
...... do ........................................ J 
Excelsior Coal Mining Company.............. 177,467 177,467 181,833 181,833 
Baumgardner & Co........................ . . . . 116, 349 124, 520 123, 972 127, 027 
Garfielcl Coal Company.... . . . . . . . . . . . . . . . . . . . . 26, 101 26, 491 30, 332 30, 701 
,JohnQ. Williams ................................................................................. . 
David Vaughan .................................................................................. . 
J. Langdon & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . 15, 316 l 9, 255 71, 289 86, 889 · 
1 ---------- -------------! Total...... . . . . . • . . . . . . . . . . . . . . . . • • . . . . • . . 1, 590, 481 1, 765, 550 1, 816, 435 1, 927, 681 
a The production of Peetless is included in that of Sterling, Henry Clay, and Big Mountain. 
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MINERAL RESOURCES. 
SOUTHERN COAL FIELD. 
13. Panther Creek district. 
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g~m:~r.: ~~:: :::::::::::::::::::::::::::: ::~::: . ~:!t~~~~~i~~ :::::::::::::::::: :::::· 8~m:~;: ~~: g :::::::::::::::::::::::::::::::::: 1 .~;~:-:~~~8;":i~l:~::: :~:::::: :~: ::::::::::: 
Colliery, No.9 ....••.••••••••.•••••......••.....•..... do .•••..••....•..••••..••••..••• 
Colliery, No.lO .••.•.•••••.•••••••••••..•••••... Bull "Run ...•...••.....•••••..••...•• 
Uolliery,No.ll .••••••....•••••.••..••..••..•.•....... do ........•.••••••.•••••••....•• 
Colliery,No.l2 ..••••••••••.••••........••..... . Coaldale ............................ . 
~~~~:dy ~fn~s~~: :::::::::::::::::::::::::::::::: -~~~d~u~:::::::::: ::::::::::::::::::. 
14. East Schuylkill district. 
Beechwood ..•.•..•.•.•..................•...... Mount Laffee .•••••.•••••••...•...•..• 
Wadesville shaft .......•..•......•............• Wadel'lville ...........•••............. 
Pottsville .........•••••••.............. . ....... Pottsville ................••.... . .....• 
Eagle Hill shaft ................................ New Philadelphia ......•••........••. 
Ea~le . . . . . . . . . . . . . . •••• •• . . • . . •• • . • . • • • • • . • . . . . Saint Clair .................•••••.•.•.. 
Schuylkill Valley .......•.....•••••••••........ New Ua~tlo ...............•••...•..••. 
Monitor .•.•••.•••...••..•...•.•••••••••.•...... Wades'l'ille ...............••...•...•. ! 
Cumdee .••..•••••••• .. •••.••••••.•••.••••.••.......... do .............•••••.••...•...••. 
Hooker ..... : ................................... Saint Cll\ir .......................... .. 
Palmer vein .................................... New Philadelphia .................. . 
~::/'~~~~~~~~~: :::::::::::::::::::::::::::::::: M~~~=~~!":n-;hip::::: ::::::::::::::::: 
East Lehigh .................................... Tamaqua .......................... . 
West LE~high ........................................ do ............................. . 
Pine Dale ... : .................................. Middleport .......................... . 
Ebony .. ....................................... New Castle ......................... .. 
Peaeh Orchard ............................ ,.... Saint Clair .......••....••.••••....•... 
Sharp Mountain................................ Pottsville ........................... . 
Oak Hill . ...................................... Mount Laffee ........................ . 
FlowE~r.r Field .....•.........••••..•..........•. Wades'l'ille .......................... . 
Tamaqua .•••••.•••••.•••••..................... Tamaqua·············-····· ....... . 
Shelly.. . ............................................. . ............................ . 
Chamberlain ................................... Saint Clair ........................... . 
1\hlford . . . . • • . • • • • . . • • . . . .. . • • . . . . . . . . . . • . . . . • . Middleport ...................... . ... . 
15. West Schuylkill district. 
Ctto . . . . .. . . . . . . . . . . . . .. . . . . . • • • • • . • . • . • . • • . • . • . BranclHlale .......................... . 
7 Pbrenix Park, No.3 ........................... Phrenix Park ........................ . 
7 Forest'l'ille . . . . . . . . . . . . .. . • • • • • • . • . • • • • . • • • . . • • . Forestville .......................... . 
Hlflndower . • . . . . . • • . • . . • • . . . . . . • . . . . . . . . . •• • . Glen Carbon ........................ .. 
7 J{icbardson................. . ......•...•....•....... do .........•... . ............... ~-
7 Thomaston ................. ~-... .. .. .. . • • . . • • • . Heckschersville .................... .. 
7 'Vood .......................................... Swatara ............................ .. 
7 Peach llountain ............................... Wolf creek .......................... . 
7 Herhine ...... .......... . ............................ do ............................. .. 
7 Wolf Creek Hi~ Diamond ............................ do .............................. . 
7 Little Diamoml . . . . .. . .. . . . .. . .. . .. .. .. .. • • • • .. Minersville ........................... . 
7 Ellsworth ...................................... New Castle . ........................ . 
~ }l~1~~~a~~~l_e:._-~::::: :::::::::::::::::::::::::::: ~~~(J:~:~::::::::::::: ::::::::::::::: 
7 CryRtal .............................................. do .............................. . 
~ I i!~~~Ridg~ ~::::::::::::::::: :::::: :::::::::::: ~!~~:~~~-:::::::::::::::.:::::::::::I 71 Mine Hill Gap ..... ~ ........................... . Minersville .......................... } 
13. PantMr OrNi d~ 
1887. 
Operator8. 
Sfiipment. Production. 
-~~~ ~~~-~~~~~~~~~~~-~-~~~~-~:::::::::: 
.• ·: :::~ :::::::::: ::~::: :: :::::: :::::::::::::::: 87,332 
.••••. do . .•..••.•••.. ....................... .••. 99,018 
...... do........................................ 127,9£1 
.••••. do ..••••.•••••..... • . . • . . . . . . • • • • .. . . . . . 128, 289 
...... do....................................... 75.084 
••••• do......................................... 66.500 
•••••• do.............. .......................... 22,135 23,483 
....... do •••• ·-·· .......................................................... . 
14. EtUt SchuylkiU di8trict • 
Long tom 
151,98f 
110,330 
40,172 
115,197 
1&3,880 
U2,521 
85,660 
83,4.47 
!9, 199 
. I I . Philadelphia and Reading Coal and Iron Com· 70, 986 1 75, 245 46, 489 46, 8 
::~~£ :::::::::::::::::::::::::::::::::::: :::: ~ ::.::::::::1::::::::::::::.:::::.:::::. ::::::::::::: 
••••. do........................................ 203,861 216,093 174,334 17f; 
.d~ . • • • • • . • • • • • ... .. • .. • • • • .. • • • • . • • • • • • • • . 40, 662 43, 102 26, 634 26, 
& Winnons . . • • . . • . . • • . . .. . . • • . .. • . . . .. . 3, 706 3, 928 4, 014 4, 
Dennin a: &. Bro . • • • • .. . .. . .. . . . . . .. . .. .. • 4, 471 4, 739 5, 198 5, 
Mullin &Co .............................................................. .. 
llaur'ey & Co • . . •• .. . • • • . . . • • • . .. . . .. . . • • .. .. . 13, 646 14, 465' 20, 066 AlUaaee Coal Mining Company...... . . .. • • . .. . 5, 408 5, 7.32 13, 313 
•••••• do • • .. .. • • .. .. • • • • .. • • .. . • .. • •• ... . • .. • • •• 122, 0'71 111. 396 122, 38& 
W'iDl&m ~er .................... ·-·........ .. .................................. . 
Mitolii &: Shepp.............................. 4, 157 4, 406 &. 685 
~~m!:~;;::::::::::::::::::::::::::::::::: :::::::::::. :::::::::::::: .. ~~·-~- ...... . 
Bowman -& Co . • . . . • . . • . . • • • • • • • . . • .. •• • . • . . . • . . • • • • • • • .. • . • • . . • • • . • • • • . ................. . 
Evans & Geiaweit . . • . . . . . .. • .. • . . • . . • • • • • .. • .. .. .. .. • . .. . .. .. .. • • .. . • • . .. • • • .. • • .. . ...... . 
Thoma.a Wren ............................................................................. . 
..... do ..................................................................................... . 
Flowery Field Coal Company............ . . • • . • 10, 026 10, 628 16, 285 
~~!R;rtc!'~~i~~.::::::::: :::::::::::::::::::: ::::::·:::::: :::::::::::::: :::::::::::: :::::: .......... L·-~·;o 
Th~paon & Co .. . .. . . • . • . . . .. . •• .. . . • . .. . .. • 7, 793 8, 261 16, 394 
DOOker & Bowman .................. , ...................... _. .. .. . .. .. . . .• . ... .. ... . .... • · ·•· .• , .. ··"-
515,995 477,429 
15. West SchuJ!Zkill diltrict. 
Philadelphia and Reading Coal and Iron Com- 53, 718 56, 941 
... ~l;..... .................. .. ........... . . 59,860 63,452 61,335 
...... do .............................................................................. ·-~--
••• ... do . • • • .. .. • • . .. . . • .. . • • .. . . .. •• • • • . • .. . • • . 78, 819 83, 548 34, 565 
..... do........................................ 111,490 118, 179 63,766 
••• do .. • • • .. ••• • • • .. • ... • •• • • .. •• .. .. • .. • .. 140, 396 148, 820 118, 396 
Wood .................... ~········--····--·· ... ......................................... . 
H. Harris • ... . • • .. • • .. • • .. • • • . • .. .. .. • .. .. . .. .. . .. ·- .......... , .. . . • • . • • . • . • .. .. ••.•• 
Seigfried .••••• •••••• ............ ......... 38,9£3 41,280 43,743 
Donahue ............................................ . ......... . ... ................... . 
Lawrence ............. ~-........... .. --. 3, 600 a; 816 1, 436 
R. Davie ........................ -....... 12, 282 13, OUi 8, 243 
~~~·~I!Jir!!!!~Iloaktna ..... ~..... ... • . .. .. . . .. . . ... •. .. .. .. .. .. .. . ........................ ......... . 
·& c~ · ::::::::::::::: =~ :~:::~:: :: · .... · 9."596 ........ io; in· 
2, 225 2, 359 
................ n. ....... . 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
I······ I 
MINERAL RESOURCES. 
SOUTHERN COAL FIELD-Continued. 
15. West Schuylkill dist1·ict -Continued. 
Names of collieries. · Locations. 
7 Swatara.,No.2- ........ · ......................... Swatara ............................ .. 
7 
16. L01·berry district. 
Colket ...... =-=······=-=---· Don~~son .......•.................... l 
7 East Franklin .................................. Upper Rausch creek .................. 1 
7 Middle Creek shaft .......•.................... Middle creek ...........••.••....••... 
7 Rausch Creek............ . .. . . . .. .. . . . .. . .. . . . . Tremont township .................. .. 
17. Lykens Valley district. 
Brookside.................... .. . . . . . . . . . • . .. . . . Porter township ...........• __ ..•..•.. 
7 Kalmia ........................ , ................ Orwin ............................... . 
7 Lincoln . . . . . • . • • . • . . • • . . . . . . . . . . . . • . . . • . . . . . . . . Tremont township ..................•. 
7 New Lincoln. . . . . . • . . • . . • . • • • . . • . . • . . . • . . . . . . . . . ..... do ..........................•.••. 
6 'Villiamstown.... .•• • . • . .. • • . . . . . . . . . . . . . . . . . . . Williamstown ..............••..•••••• 
6 Short Mountain ................................ Lykenstown ......................... . 
~ ~~:~~n ~~~e-~:::: ::::::::::: ::~::: :::::::::::: '\viiii~~n~-~~ii~:Y::: :::::::::::::::::::: 
Total. .................................. --. ---- ··--·· .... - · ....... ··· · •···•·· ·•·••· 
Local sales and colliery consumption in seventh 
district. 
LOYALSOCK FIELD. 
18. Loyalsock district. 
1 
I 
21 Bernice ........................ · ................ l Bernice, Sullivan county .............. , 
• 
15 Wut ScTauyWU dimict-;..Conttnned. 
1887. 1888. 
Operators. 
Shipment. Production. Shipment. Prodaeiton. 
' 
Long tom. Long tom. Long tom. Long tow. 
~~~n~ii:!lc.&:: :::::::::::::::::::::::::::::: :::::::::::: :::::::::::::: :::::::::::: :::::: :~ :::::: [·. 
----·--~t----------1------~---~------1 ~. Total . • • . . • • . . . • . • • . . • • . . . • • • • • • • • • • • • • • • • 510, 929· 541, 586 393, 433 393, 483 
·~--~--------------------------~------~------~------~~-------·! ; 
16. Lorbe;:;.y dilericl. 
. •.•• :::::::::::::::::::::::::::::::::. ::::: ~ ···· ioo;is.· · · ... · ii5;70is 
.••••• do •••.••••.•••.•••••••.••..••..••••.•.••••.••••••....•....•••••••. 
Total •••••.••.••••••.••..••••••••••••.•••. 109,1M 115, 70S 
17. Lykena Valley di8trict. 
Phiilad.elphia and Reading Coal and Iron Com- 312, 817 331, 588 
pany . 
•• • . . do .• . • • . . • • . • •••••.• ••• • ••. . • . . • • . • •• • . • •. 2, 423 2, 568 
•••.. llo . . • • • .. • • • • . • • . • • • • • • . • • . • • • . . • • . . • • • • • 112, 754 119, 619 
Levi :Miller & Co .. . • • • • • . • • • • • • • • • • • • • • .. • • . .. 148, 268 157,175 
SUmmit Branch Railroad Company.... . . • • • • • . 338, 927 388, 291 
-~~~:: -~~~~~:.~.0~~-~~~~~~:::::::::::::::::: } 197,494 237,(17 
.James Fennell •• •• • • . . . • • . • • • . • • • . • . • • . • • . . . • . . • ...................... . 
•••••••••••••••••••••• -• • • • • • • • • • • • • • • • • • • • • • • • • 1, 112, 683 1,23G, 56Ct 
. 
1,280 
96,077 
235,~ 
Total .......................................................................... . 
LOY .A.LSOCK l!'IELD. 
3677 HIN-21 
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The following table exhibits the perceutage of the total prodnet 
each field which was mined dnriug 1888 by the large mining corpora-
tions and by individual operators: 
Distribution of product among mini11g companies by individual fields. 
~ orthern coal field: 
Delaware, Lackawanna and \Vestern ...................................... . 
De)awareand Hudson Canal Company .........•......................... 
Delaware and Hudson, and Delaware Lackawanna and \Vestern ..••....... 
Lehigh and Wilkes Barre Coal Company .............................••... 
~:~t~~jE~~ ~~~~18~~::;~-: ~ ~:::::::: ~ ~ ~::: ::::::::::: ~:::::: ~::: ~:: ~:::: 
Hillside Coal and Iron Company .......................................... . 
Individual operators .••................................................•... 
Total ...........................•............ _ ... _ .....•...... _ ... ___ _ 
Eastern middle coal field : 
Lehigh and Wilkes Barre Coal Company .................••............... 
IndiVIdual operators ................................•............•...•..... 
TotaL .......•..........•............................................. 
W <'Stern middle coal field: 
Philadelphia and Reading Coal and Iron Company ......••..••............. 
Lehigh Valley Coal Company ............................................. . 
Mineral Railroad and Mining Company ................................... . 
Individual operators ................................•.................... 
Total ..............................................•..•........••.... 
Southern coal field: 
Philadelphia and Reading; Coal and Iron Company ........................ . 
Lehigh Coal and NavigatiOn Company ...........................••....... 
Summit Branch Railroad Company ....................................... . 
rJct~fdt~i~~lr~t~~~ ~~~~~~-~:::::::::::::::::::::::::::::::::::::::::::::. 
TotaL .....•...••..•...•...••.......•......•....•................... __ 
Perc<'nt. 
13.32 
17. 8R 
1. 11 
10.:16 
7.4.3 
1. 35 
7. 2U 
2. fl;l 
35.46 
100.00 
9.121 
90.88 
100.00 
57.14 
3.40 
:l.08 
36.38 
100.00 
42.09 
26.21 
I~:~~ I 
14.07 
100.00 
The mines in the western northern coal field are all operated hy the 
State Line and Sullivan Railroad· Company in the interests of the J..~e­
high Valley Railroad Company. 
The percentage of the total product shipped by the different trans-
portation companies individually, and hy two or mol'e companies com-
bined, were shown in the report for 1887, to which the reader is referred. 
The statistics of the shipment of anthracite coal are regularly eol-
lected by lVIr. John H. Jones, in charge of the Bureau of Anthracite 
Coal Statistics, which be conducts under the direction of the anthracite 
transportation companies. The Survey is indebted to Mr. Jones for the 
Etatistics which are published in the following tables: 
, 
Shipments of anthracite, first qrtarter, 1888. 
JANUARY. 
1888. 1887. 
, 
--------
Tons. Owt. Tons. Owt. 
Philadel~hia. and Reading R. R .......•..••... 9~. 471 13 soo, aoo 12 
Central .R.ofNewJersey .....••••..•.... 329,863 05 237,632 15 
Lehigh Valley R. R .................••....... 2:t035 05 409,633 02 
Delaware, Lackawanna and 'Vestern R. R ... 6 .,884 05 350,235 14 
Delaware and Hudson Canal Company ..••... 391,885 01 355,640 11 
Pennsylvania R. R .......................... 316, 862 03 253,505 01 
Pennsylvania Coal Company ...•••...••.•.... 123,525 12 79,233 05 
New York, Lake Erie and Western R. R .•.•. 67,165 01 57,041 10 
Total .................................. ~ 255, 692 0512, ,.._. 312 ~~ 
From W~oming region ....................... 1, 908, 297 00 1, 200, 115 00 
From Le igh region ......................... 48, 022 00 347, 023 00 
From Schuylkill region ...................... 299,373 00 696, 175 00 
FEBRUARY. 
Tona. awt. 
Philadel&bia and Reading R. R .............. 214,314 03 
Central . R. of New Jersey ..........•.•..•. 361,064 08 
Lehigh Valley R. R .......................... 334,316 03 
Delaware, Lackawanna and Western R. R ... 624,301 11 
Delaware and Hudson Canal Company ..••••. 419,102 OR 
Pennsylvania R. R ........................... 3i8, 434 08 
Pennsylvania Coal Compan.v ......•••......•. 157,380 14 
New York, Lake Erie and We11tem R. R ..... 69,408 15 
-----
Total. .................................. 2,528, 322 10 
=== I From WJ:om;ug ,.,.;on .••••••.••••••••••••••• 2, 021,973 07 
From I,e igb reton ............... • • ........ 52,250 05 
From Schuylkil region ...................... 454,098 18 
MARCH. 
Philadf\Jphia and Rf'aclin~ R. R .........•..•. 
Central R. R. of New .Jt'rsey ............... .. 
Lehigh Valley R. R ...................... .. 
Delawarf', Lackawanna an<l ·western R. R ... 
Delaware and Hnclson Canal Company ...... . 
Pennsylvania R. R .......................... . 
Pennsylvania Coal Company ..............•.. 
New York, Lake .Erie and Western R. R ..... 
Tona. Otot. 
550,949 16 
361,055 04 
448,507 06 
498,651 15 
371, 290 01 
303,932 18 
80,422 15 
70,918 19 
Tons. Owt. 
502,043 00 
352,625 17 
480,615 11 
482,483 06 
344,361 00 
225,105 19 
97,604 02 
66,164 15 
-----
2, 551.003 10 
-==== 1, 434,854 12 
409,349 02 
706,799 16 
Tons. Owt. 
603,868 17 
453,722 07 
618,766 16 
452, 181 00 
291,908 13 
284,632 10 
138, 191 16 
68,000 00 
Difference. 
--------
Ton1. Owt. 
Dec .. 405,918 19 
Inc .. 92,230 10 
Dec. . 111, 597 17 
Inc .. 283, 648 11 
Inc .. 36.244 10 
Inc .. 63,357 02 
Inc .. 44,292 07 
Inc .. 10,123 11 
Inc . . 12, ~9 15 
-=~=== 
Inc . . 708, 182 00 
Dec .. 299, 001 00 
Dec. . 396, 802 00' 
Tons. Owt. 
Dec.. 287, 728 17 
Inc .. 8,438 11 
Dee .. 146,299 08 
Inc .. 141, 818 05 
Inc .. 74,741 08 
Inc .. 123, 328 09 
Inc .. 59,776 12 
Inc .. 3, 244 00 
--------
Dec .. 22.681 00 
==== 
Inc • • 587, 118 15 
Dec .. 357, 098 17 
Dec. • 252, 700 18 
Tom • .(}wt. 
Dec.. 52, 919 01 
Dec.. 92,667 03 
Dec .. 170,259 10 
Inc . . 46, 470 15 
Inc .. · 79, 381 08 
Inc.. 19, 300 08 
Dec.. 57, 769 01 
Inc . . 2, 918 19 
1------1-------------
Tot.al .................................. 2, 685,728 14 2,911, 271 19 Dec .. 225,543 05 
=========-= =======-==-= =::::-::==-==.::::::::::=== From 'Vyoming region ....................... 1, 661,833 02 
From Le'hil!:h region .. • • • • .. . .. .. • .. .. .. . . . . . 216, 326 11 
FromSchnylkillregion ...................... 807,569 01 
1, 481, 24a 15 Inc .. 180, 589 07 
549,283 19 Dec .. 332,957 08 
880,744 05 Dec.. 73,175 04 
TOTAl,, FIRST QUARTER. 
Philadelji_hia and Reading R. R ..•........... Tons. Owt. Tons. Otot. Tons. Owt. 869,735 12 1, 606,302 09 Dec. 746,566 17 Central R. of New Jersey ................. 1, O:S1, 982 17 1, Ol3, 980 19 Inc. 8, 001 18 Lehigh Valley R. R .......................... 1, 080,858 14 1, 509,015 09 Dec. 428, 156 15 Delaware, Lackawanna and Western R. R ... 1,756, 837 11 1, 284, 900 00 Inc 471,937 11 Delaware and Hudson Canal Company ..••••. 1, 182,277 10 991,910 04 Inc. 190,367 06 Pennsylvania R. R ........................... 969,229 09 763,243 10 Inc. 205,985 ~~ Pennsylvania Coal Compa'{t ................. 361,329 01 315,029 03 Inc. 46,299 New York, Lake Erie and estern R. R ..... 207,492 15 191,206 05 Inc. 16,286 10 
Total. .................................. -----7, 469,743 09 7, 705,587 19 Dec. 235,844 10 
From WLoming region ....................... -========== ~== ====== 
.. .... ,., .. 
1 
•. 116, 212 17 Inc 1, 475, ll90 17 From Le igh region .......•......•.••.... 316,598 16 1, 305, 656 01 Dec. 1189,057 05 From Schuylkill region ..••.....•.••..••.. ::: 1, 561,040 19 2, 283, 719 01 Dec. 722,678 02 
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Shipments of allthracitc, second quarter, 1888. 
APRIL. 
Philadelphia and Rt•a<lin~ R. R .......... .. . . 
Uentral K R. of Nnw Jersey .... . .... . ...... . 
Lehigh Valley R. R ...... . .. .. ............. . 
Delaware, Lackawanna and "\Vestcrn R R .. . 
Delaware and Hudson Canal Company ...... . 
Pennsylvania R. R ..•.............•••.... . •. . 
Penu~:~ylvaniaCoal Company ...........•. . •. . 
New York, Lake Erie and 'Vestern R. R ... . 
1888. 
Tons. Cwt. 
636, 309 01 
455, 24R 01 
496,133 07 
438, 210 03 
296,263 11 
:>51,351 16 
103, 055 08 
79, 621 12 
1887. 
Tons. Owt. 
604, 47:.; 01 
484,940 ()~ 
r.o7, 319 n 
372, 007 08 
240,407 02 
294,213 14 
115,433 1::l 
68,000 00 
Difference. 
Tons. Otvt. 
Inc .. 31,833 17 
Dec.. 29, fi92 00 
Dt>c .. 110, 786 o;; 
lnc .. 66, 202 15 
Inc . . 55, 8:i6 09 
Inc . . 57, lil8 02 
Dec .. 12,378 04 
Inc . . 11, 621 12 
Total. ..••• . .•.•.•.•••••.•.•••.•• • ...... 2,856,593 02 2,786,796 16 rn c .. fi9,796 06 
From Wyc:nning~egion .•••••.•...••.•..•. . ... 1,502,186 13 
From Leh1gh regwn . • . . . .. . • . .•.• .. . . • . . . . . 465, 56t 00 
FromSchuylkillregion .•••.•.....••••..•.•. 888,812 09 
MAY. 
Philadelphia and Reading R. R . •••••.••.•••. 
Central R. R. of New Jersey .•••••..••..•••.• 
Lehigh Valley R. R ..•••.. . .. . ..... . .... . .•. 
Delaware, Lackawanna and '\Vestern R. R . ... 
Delaware and Hudson Canal Company ... _ .•. 
Pennsylvania R. R . ............. . ........... . 
Pennsylvania Coal Company ....... . ....•.•.. 
New York, Lake Erie and Western R. R ...•. 
Tons. Cwt. 
568,117 09 
~83, 579 18 
4!4, 219 11 
393, 122 ll 
264,953 05 
391,873 05 
122,887 15 
l:!2, 716 07 
1, 341, 361 06 Inc .. 160, 825 07 
571, 674 11 Dt'C .. 106, 110 11 
873,760 19 Inc.. 1:i, 081 10 
Tons. C'wt. 
!147, 507 07 
541,061 12 
396, 156 00 
441,686 18 
266, 401 18 
313, 511 18 
127,158 14 
66,868 18 
Tons . Cwt. 
Tnc .. :!0,610 02 
Ine . . 42, 518 06 
Inc .. 48, 063 11 
De(' . . 4H, 664 07 
Dec.. 1, 448 13 
Inc.. 78, 361 07 
Dec.. 4, 27ll 19 
Iuc . . 15, 847 0!> 
Total .•••••.•••••..••.•..•....•...••... 2, 8:J1, 470 01 2, 700,353 05 Inc .. 151,116 16 
From Wyomingre~ion ....•.•.•.••.••••••..•. 1,447,601 11 1,417,313 04 Inc .. 30,288 07 
From J,ehigh region . . • . . • • • • • . . • . . . . . . . . . • • . 548, 367 09 507, 934 04 Inc . . 40, 433 05 
From Schuylkill region . • • • • • . . . . . . . . . . . • • • • • 855, 501 01 775, 105 17 Inc . . 80, 395 04 
JUNE. 
Philadelphia and Reading R. R . ............ . 
CentralR. Rot'New.Tersey .•.•••..•••••.•.. 
Lehigh ValleyR.R ......................... . 
Delaware, Lackawanna and Western R. R ... . 
Delaware and Hudson Canal Company . . .... . 
Penn3ylvania R. R ....•....•.•.......••.. . .. . 
Ptmns.'tlvania Coal Company ..••..•...•...... 
New York, Lake Erie and Western R. R ..... 
Tons. Owt. l 573,595 14 
502, 536 l!l 
432, 715 19 
488, 283 01 
291,6;)2 03 
456, 161 01 
155, 558 05 
77, 145 15 
Tons. Owt. 
560,299 05 
481, 127 03 
408, 5t8 07 
45:i, 315 16 
266, 330 16 
355, 182 04 
117,699 17 
66, ~04 15 
Tons. Owt. 
Inc . . 13,296 O!l 
Inc . . 21, 409 ll 
Inc.. 24,167 12 
Inc . . 3:?, 967 05 
Inc .. 25,821 fJ7 
Inc .. 100, 978 17 
Inc . . 37, 858 Of! 
Inc .. 10,941 00 
1------:--------------
Total . .••••.•.•••••••••.•••.•.••••••..•. 2,977,648 12 1 2,710,708 03. Inc .. 266,940 09 
FromLebig:hregion ..••••...••..•..••....•.. 488,592 18 503,740 11 Dec . . 15,147 13 
FromWyomingregion .•••••.•••.••••••.••••. 1,611;271 -13 1. 1, -300,25474,-I~c .. 221,017 og-
.FromSchu.'tlkillregion .•••...••..•.......... 877,784 01 816,713 08 J Inc .. 61,070 13 
TOTAL, SECOND QUARTER. 
I 
Tons. Owt. l 'l'ons. Owt. l 'J'(lns. Owt. 
Philarl!'lphiaandR"a!lingR.R ..••....••..... 2,637,757 16 3,318,58! 05 Dec. 680,826 09 
Central R. R. of New Jersey . • . . • • . . . . . • . . . . . 2, 663, 50il 13 3, L3l:!, 52:1 16 . Dec. 475, 015 03 
. T,!'hi!:(h Yali~'.Y R. R . . . . . . . . . . . . . . . . . . . . . . 2, 38!, 166 11 2, 3:33, 6:?5 10 I Inc . 50, Ml Gl 
1 Delawnru, Lackawanna and \Vestem R. R . . 3, 076, 453 06 J 2, 553, 910 02 Inc 522, 5t3 04 
. Delnwar•' and Hml~ou Canal Company ....... · 2, O:l5, 146 09 1, 7G:i, 050 00 Inc. 270,096 09 
1 l't>nDR,'t l >ani a R 1{ . . • . . . .. • • .. • .. • • • .. • • • • • • 2, 168, 615 11 I 1, 726, 151 116 Inc . 442, 464 05 
~ l't-nnt-~yh· anhtCoaiCompany................ 74::!,830 09 1 (ii .i,32l 06 Iuc. G7,509 0:1 j New York, Lake Erie and Western R. R . . . . . M6, 976 09 392, 279 18 Inc 54, 696 11 
Tot:~l ................................. 16,155,455 04 1' 15,903,446 o:l Inc . 252,009 01 
F10ru Leh1;:hregwn ......................... 1,819,12-l 03 , 2,889,005 07 Dec . l,069,882 04 i 
From W~·?ming l_'~'.ction .....•..••••...•.•..... l10, 15:l, 16~- 11 . 8, 265, 14t t""t Inc .1, 888,022 00 
FromSchuylkillregion ...................... 4,183,16810,4,749,299 05 Dec . 566,130 15j 
COAL. 
Shipments of anthracite, third quarttrl', 1888. 
JULY. 
1888. 1887. Diflerence. 
Tons. Cwt. l 1'ons. Owt. Tons. Cwt. 
Philaflelphia a)l(l Reading R. R........ ••• . • • . 606,950 04 G08, 137 15 IJec.. 1, 187 11 
LehighValleyR.R .......................... 697,090 18 516,454 06 Iue .. 180,636 1::! 
Central R. R. of New J erse.v . .. .. .. .. . .. .. • • . 517, 107 15 <135, 753 09 Inc .. !H, 354 U6 
Delaware,Lackawanr:aandWesternR.R .... 523,391 05 407,023 13 Inc .. ll6,367 1~ 
Delaware and HtHlson Canal Company....... 355, 521 12 277, 044 19 Inc.. 78, 476 13 
PennAylvania R. H. . .. .. .. .. . .. • .. .. . . .. ... .. . 430, 226 19 335, 856 10 Inc.. 94, 370 09 
Pennsylvania Coal Company................. 167, 136 14 125, 148 11 Inc.. 41, 988 03 
New York, Lake E1ie an1l \Vestern R. R..... 68,847 12 56,204 15 Inc.. 12,1142 17 
, ______ --·--- ----------
Total............................ • ..... i 3, 366, 272 19 2, 761, 623 18 Inc .. 604, 649 01 
i=====--== ~rom Wy~nuing t;egion ....•...•••••.••.••••. 'I 1, 71?, 686 03 1, 379,699 08 Inc .. 3~Y· 986 15 
FromLeb1ghreg10n .......................... 70<>,313 02 531,498 08 Iuc .. 1•3, 81-t U 
1<'1·om Schuylkill region ...... ....... ......... 943,273 141 850,426 02 Ine .. 92, 847 12 1 
AUGUST. 
Philadelphia and Reading R. R .............. . 
Lehigh Valley R. R ...... . ................ .. 
Central R. R. of New J ersey . • ......... _ .... .. 
Delaware, Lackawanua alHI Western R. R ... . 
Delaware aml Hudsou Canal Company . .. ... . 
Pennsylvania R. R . ... . .................... . 
Pennsylvania Coal Company ................ . 
New York, Lake Erie and \Vestern R. R .... . 
Tons. Owt. 
876, 017 16 
706, 42H 04 
623,816 14 
726,659 12 
456, 311 00 
459,741 05 
187, 325 06 
61,262 16 
Tons. Owt. 
703,232 J4 
574,876 09 
491,125 14 
520,978 08 
34G, 722 00 
354,978 08 
147,388 09 
59,423 13 
Inc .. 
Inc .. 
Iuc . . 
luc . . 
Inc . . 
Iuc . . 
Inc .. 
IJ!C .• 
Tons. Owt.! 
172,785 02 
13I, 551 15 
132,691 00 
205,681 04 
I09, 589 110 
104,762 17 
39, 936 17 
1, 8:19 0:1 
TotaL .................................. 4, 097,562 13 3, 198,725 15 Inc .. 898, 8:!6 1~ 
SEPTEMBER. 
J Tons. Owt. Tons. Owt. Tons. Owt. 
LPhigh Valley R. R... ..... .. .. .. ... .. . ... ... 668, 47a 01 471,820 17 Inc .. 196,652 04 
Philadelphia and Reading R. R . ............ -- ~ 830,951 0-l 736, H02 05 Inc.. 94,648 19 
Central R. R. of New Jersey . . . . . . . . . . . . . . . . . 595,430 08 391,54.1 10 Inc .. 203,886 18 
Delaware, Lackawanna and 'Vestcm R. R.... 699, 311 04 596,613 18 Inc .. 102,697 06 
Delaware and Hudson Canal Company...... . 442,357 04 404,778 08 Inc.. 37, 578 16 
Pennsylvan!a R. R -...•....•........•.... . ... ·j 415, 492 05 331, 038 17 Inc .. 84, 4G3 08 
Pennsylvama Coal Company . ................ 145,840 03 Hf!, 950 17 Dec.. :1, 104 14 
NewYork,I~akeErie antl,VesternR.R .. .. . 
1
118,464 02 56,605 16 Inc .. 61,858 06 
'l'~tal .................................. 3,916,325_11 1 3,137~654 os_ ~~~-77~671 ~3-
From W)'?ming ~egion ............ . .......... , 2, 116, 797 11 ,1, 921 513 Oil Inc .. 19~, 28~ 05 
From Lelugh 1:eg10n ...............••......•. - ~ 628,248 01 244, 362 02 Juc .. 38.3, 88~ 19 
From Schuylkillreg10n .•. • • . .••••.. ........ I, 171,279 19 971,779 00 Inc .. 199,500 19 
- --
TOTAL, THIRD QUARTEl L 
- Tons. Owt. ! Tons. Cwt. l Tons. Owt. 
Philadelphia and Reading R. R.... ... . • .. .. .. 4, 951,677 00 I 5, 366,256 I9 Dl'c. 414, 579 19 
Lehigh Valley R. R ........................... 4, 7:!5, 500 16 4, 701, 675 08 1 Inc. :m, 825 08 CentralR.R.ofNewJersey .................. 4,120,521 08 3,652,048 03 Inc . 468,473 06 
Delaware, Lackaw11nna and 'VI' A tern R. R .••. 
1 
5, 025, 815 07 4, 078, 526 01 Inc . 947, 289 06 
Delaware and Hudson Canal Company . . . . . . • 3, 289,336 05 2, 793, 595 07 Inc. 495, 740 18 
Pennsyl•' a'!'la R. R .. .. . .. .. .. .. .. .. .. .. .. . . .. 3, 474,076 00 2, 748,025 01 Inc. 726, or.o 19 
Pennsylwania Coal Company _ .. _ ............ J 1, 243,138 12 I, 096,809 03 Inc. I46, 329 00 
N'ew York, Lake Erie and Western R. R .. ··· !~~__:!._ ~· 514 ~~~I, 036 ~ 
Total.. ................................. 27,635,616 07 25,001,450 04 Inc 2, 534, 166 03 
= ==---,==-==.=--=-==-== 
From Wyoming region ....................... 16,141,451 08 113, 1?~• 721 19 Inc .2, 96?, 728 H 
From Lehigh region .......................... 3, 844,577 11 4, 20>5, 629 00 DP<· . 411.061 09 
From ScbuylkillJ·egion ...................... 7, 549, 587 08 7, 567, 099 05 Dee. 17, 5ll 17 
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Shipments of anthracite, fourth quarter, 1888. 
OCTOBER 
--
1888. 1887. Difference. 
Tons. Owt. Tons. Owt. Tons. Owt. 
Philade~hia and Reading R. R ...•••..••..••. 910,353 16 782,081 13 Inc .. 128,272 03 
Lehigh alley R. R .............•.•.•••••.... 714,852 01 328,602 10 
1 
Inc .. 386,249 11 
Centt·al R. R. of New J erse;- ................. 639, 715 07 390,891 09 Inc .. 248, 823 18 
Delaware, Lackawanna an Westel'D R. R ..•. 774,093 15 699,039 15 Inc .. 75,054 oo I Delaware and Hudson Canal Company ....... 439,932 0! 392,347 06 . Inc .. 47,584 18 
Penn11vlvania R. R ........................... 442,282 02 35(), 376 16 lno .. 91,905 u6 · 
Pennsylvania Coal Company ............•.•.. 173,638 01 177,538 02 Dec .. 3, 900 01 I 
New York Lake Erie and Western R. R ..... 92,659 10 64,421 07 Inc .. 28,238 03 . 
----·------------1 
Total. .................................. 4, 187, 526 16 3, 185, 298 18 
. Inc I, 00~ 227 _I~~ 
=== :==---===== From Wboming region ....................... 2, 234, 306 02 2, 124, 051 04 Iuc . . 110, 254 18 
From Le igb region .......................... 673,590 15 26,986 00 Inc .. 646, 604 15 
From Schuylkill region .•...•...•....•....•.. 1, 279, 629 19 1, 03!, 261 14 Inc . . 245, 368 05 j 
NOVEMBER. 
Tons. Owt., Tons. Owt. Tons. Owt.; 
Philadelphia and Reading R. R. .• .•••. ••. . . •. 845,065 07 7!:l8, 608 02 Inc.. 56,457 05 
Lehigh Valley R. R........................... 660, 2G3 14 397, 5~6 00 Inc .. 262, 737 H 
Central R. R. of New Jersey.................. 535,455 12 424,472 19 Inc .. 107,982 13 
Delaware, Lackawanna anJ We:;tern R. R.... 663,846 15 717,541 12 Dec.. 5:!, 69-1 17 
Delaware and Hudson Canal Company....... 410, 424 17 444, 586 11 Dec.. 34, 161 14 
Pennsylvania R. R....... . . . . • . .. .. . . . . ... • • • 371, 001 11 366, 528 10 Inc . . 4, 473 01 
PennsylvaniaCoalCompany ................. 134,821 07. 177,374 12, Dec .. 42,553 05 
New York Lake Erie and Western R. R ... -~~~~~~~] Inc -~221 ~I 
Total................................... 3, 718, 651 19 3, 386, 190 0 l 1 Inc .. 332, 46~ 1!:l 
From Wyoming region ....................... 1, 952,029 07 2, 236,927 141 Dec .. 284,898 07 
From Lehigh region.......................... 601,893 01~ 1' 12211,,933256 19 Inc .. 573,957 11 From Schnylkillreg!on . .. • .. • • • . • .. • • . . • . • . . 1, 164, 7:MI _ 08 Inc . . 43, 402 14 
DECEMBER. 
Philadelphia and Reading R. R ..••..••••..••. 
Lehigh Valley R. R .......................... . 
Central R. R. of New Jersey ................ .. 
Delaware, Lackawanna and Western R. R ... . 
Delaware and Hudson Canal Company ..•••.. 
·Pennsylvania R. R ......................... . 
Pennsylvania Coal Company ...............•. 
New York, Lake Erie and Western .t<,. R ..... 
Tons. Owt. 
467,998 19 
482,099 03 
446,587 01 
532,436 12 
346,494 19 
267,080 17 
72,835 06 
88,390 05 
Tons. Owt.i Tons. Ou•t. i 
618, 304 19 . Dec .. 150, 306 00 
356, 646 13 Inc . . 125, 452 10 ' 
382, 446 10 Inc . . 64. 140 11 I 
725,685 04 Dec .. 193,248 12 
417,701 04 Dec .. 71,206 05 
351,212 18 Dec .. 84.132 OJ 
151,733 1G Dec.. 78,898 10 
64,347 08 Inc.. 24,042 17 
Total. .. .. . . . .. .. . .. • • . .. .. .. .. • • • .. . .. . 2, 703, 923 02 · 3, 068, 078 12 Dec .. 364, 155 10 
From Wyoming region ....................... 1, 524,578 15 2, 145,227 18 Dec .. 620,649 03 
.From Lehigh region . . ... • .. .. . .. .. • .. .. .. .. . 519, 174 14 36, 510 15 Inc .. 482, 663 19 
J<'rom Schuy I kill region . . . . . . • . . . . . . • . . . . . . . . 660, 169 13 886, 339 19 Dec.. 226, 170 06 
TOTAL, FOURTH QUARTER. 
I Philadelphia and Reatling R. R ............. .. 
I Lehigh Valley R. R ......................... . 
I 
Central R. R. of New Jersey ................ .. 
pelaware, Lackawanna antl Western R. R ... . 
Delaware and Hudson Canal Companv ...... . 
Pennsylvania R.R ............. ..... : ....... . 
Pennsylvania Coal Company .............•.. 
New York, Lake Erie and ·western R. R ..... 
Tons. Owt. 
7, 175, 095 02 
6, 592, 715 14 
5, 742, 279 08 
6, 996, 192 09 
4, 486, 188 05 
4, 554, 4.40 10 
1, 624, 433 06 
974,373 10 
Tons. Owt.l ToM. Owt. 
7, 555,251 13 Dec .. 380, 156 11 
5, 78-1, 450 11 Inc .. 808, 265 03 
4, 852, 859 01 Inc .. 889,420 07 
6, 220,792 12 Inc .. 775, 399 17 
4, 048, 230 08 Inc . 437, 957 17 
3, 816, 143 05 Inc .. 738, 297 05 
1, 603, 455 13 Inc . . 20, 977 13 
759, 834 12 Inc . . 214, 538 18 
Total.. ................................ 38,145,718 04 34,641,017 15 Inc 3, 504,700 09 
I< rom Lehigh regiOn.......................... 5, 639, 236 10 4, 347, 061 14 Inc .1, 292, 174 16 
~rom Wy~)lning ~egiou ....................... 21, ~52, ~65 12
1
19, G84, 928 Hi I Inc 2, 167,436 17 
Fmlll Sehuylkill region ...................... 10,654, 116 02 to, 609,027 06 Inc. 45,088 16 I 
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All the anthracite transportation companies, with the exception of 
the Philadelphia and Reading Railroad Company, shipped more coal to 
market than during the previous year, the aggregate increase in ship-
ments amounting to 3,504,700 tons. Nearly 70per cent. of this in-
crease was from the northern coal field, which is contained in the Wy-
oming and Lackawanna valleys and known to the coal trade generally 
as the Wyoming region. The greatest increase in the Hhipmcnts of any 
one company was by the Central Railroad of New Jersey, the aggregate 
for the year being 889,420 tons. The only decrease for the year was in 
shipments of the Philadelphia and Reading Coal and Iron Company, 
which amounted in the aggregate to 380,156 tons. Tlle stocks of coal 
ou hand at tide-water shipping points at the beginning of the year, 
amounted to 130,977 tons. During tlle month of January there were 
12,379 tons produced more than during the same month in the previous 
year, and there was a falling off in stocks of coal during the same 
month of 35,809 tons. These facts show an exceptional condition in tlw 
coal trade at the beginning of 1888, in view of labor troubles which 
existed, especially in the Lehigh region, by which the total product of 
the Lehigh Valley railroad during the month was decreased 111,597 
tons below tile product of the same month in the previous year; and 
also iu view of the fact of the exceptional decrease in the shipments 
during the month by the Philadelphia and Ueading Company,, which 
amounted to 405,918 tons, a decrease due also to labor troubles. 
One notable fact took place at the opening of tlle year, and that was 
the closure of the receivership of the Philadelphia and Reading !{ail-
road Company and of the Philadelphia and Reading Coal and Iron 
Company, which bad been in force from June, 1884; and the placing of 
the Philadelphia and Reading companies in strong bauds opened a 
better basis for the advancement of their business than had existe<l 
since the acquirement by the Coal and Iron Company of its vast coal 
estates. The receivership of these companies was one of the most no-
table and ably conducted which has probably ever been organized. 
During the term of its existence the cash receipts of the receivers 
amounted to about $175,000,000 and its disbursements to about $l72,-
000,000. The railroads and coal and iron properties of these companies 
were kept intact by the receivers, and were returned to the stockholders 
with the debts of the company ably provided for (although not to the 
satisfaction of all stockholders), and with the earning capacity of the 
companies undiminished. During the existence of this receivership the 
Ooal and Iron Company mined and sold upwards of 22,000,000 tons of 
coal, while the railroad company transported nearly 90,000,000 tons of 
freight, merchandise, etc., and 75,000,000 passengers. 'fhe receivership 
of' these companies was beset with so great difficulties, growing out of 
the numerous and conflicting interests involved, that it is remarkable 
that the properties of the companies were kept intact. 
During the first quarter of the year the total shipments from the 
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anthracite region were about 250,000 tons Jess than during- the first 
quarter of the previous year. During the succeeding quarter the in-
creased shipments were a little over uouble the decreased shipments 
during the first quarter, so that at the eml of the first six months of 
the year the total increase over 1887 was 252,009 tons. Although thi~ 
increase during the six months was ~tccounted for largely by the in-
creaseu accumulation of coal placed in stocks at tide-water shipping 
points, yet the increased demand during the six months by the trade 
was lightly interpreted by the operators as legitimate, and warranting 
more vigorous mining. The stocks on June 30, at tide-water slJipping 
points, were 741,958 tons. 
During the last six months of the year the amount of coal shipped 
by each one of the anthracite companies was yery much greater than 
during the same six months of the previous year. Tue shipments of 
the Philadelphia and Reading railroad on July 1, were 680,826 tons 
behind those for the first six months of the previou~ year, while on 
·December 31, the amount had diminished to 380,156 tons. The settle-
ment of all the principal labor difficulties in the region prior to the 
latter half of the year, the increased demand by the early trade, aud 
the ruling of better prices all tended to make the last six montlJs of 
1888 the most notable which have ever existed in the anthracite coal 
trade. 
Out of the increase in shipments during the year, which, as stateu 
above, amounted to 3,1504,700 tons, the shipments duri~Jg the last six 
months of the year 1888 increased 3,252,691 tons. Of this amount the 
incr~ase during the month of October took the greatest proportion of 
any one month, the amount of shipments during this month exceeding· 
that of the same month of 1887 by 1,002,227 tons. The increased ue-
rnand for anthracite coal cont.inueu active until about the middle of 
November, when, on account of the mildness of tlle season up to tlle end 
of the year, there was a decrease in consumption of fuel as compared 
with. the previous year, and the tonnage and prices uoth began to fall, 
although there was a steadiness in the values up to the beginning of 1880 
which warranted the entertainment by the coal trade of great hopes for 
the latter year, which during the first six mouths had not been realized. 
Prices.-The a\Terage price received by the operators for their coal 
during 1888 was remunerative, and higher than dnriug the previouR 
year. At the beginning of 1888 there were strikes and other labor dis-
turbances in the Lehigh and Schuylkill mining regions, which were pro-
tracted into the montll of March, and caused much suffering to tlle 
miners and great loss of wages to them, as well as a large loss of ton-
nage to the railroads carrying coal from these two regions. The year 
1889 opened with peace existing between miners and operators through-
out all the anthracite mining districts. Both the miners and the mine 
operators, and the railways which transport the coal to market, were 
(mjoying the profits of their labors during the year which closed under 
such auspicious circumstances, and with a reasonable hope of equally 
good trade during 1889. These hopes up to June of the latter year have 
not been realize(l, and the condition of the coal trade during the first 
six months of 1889 may be said to have been in a demoralized condi-
. tion. It bas been conducted with loss of money to many of the opera-
tors, with decreased tonnages and profits to the rai.lwayR, and with great 
suffering to many miners, who have been idle a large proportion of their 
time. 
For the market prices which ruled during 1838 for the different classes 
of anthracite coal reference should be made to the reports of the Phil-
adelphia and New York marK:ets already given. 
Cost of anthracite ?nin-mg.-The thickness of the antlnacite coal beds 
· (varying from 5 to 70 feBt in beds which are worked), the cllaracter of 
the coal itself, and the peculiar geological conditions under wbieb beds 
are found have attracted the attention of mining engineers all over the 
worltl to the Pennsylvania anthracit~ mines, and man,Y important pro-
fessional papers on the anthracite region and on anthracite mining have 
been published by prominent engineers not only in America but abroad, 
principally in England, France, and Germany. The mining methods 
employed haie been frequently adversely criticised, especially in the for-
eign papers. The engineers by whom these criticisms have been made 
have failed to appreciate all the trade and mining conditions under which 
the anthracite mines are operated. When these are taken into consid-
eration in all their bearings it can be asserted that the mining of anthra-
cite coal is as systematically and economically conducted as the mining 
of any coal in any region of the world. 
Great interest is manifested by the public generally ,as to the cost of 
mining coal everywhere in the States, and especially is t is so as regards 
the cost of producing a ton of coal in the anthracite mining region of 
Pennsylvania. The system necessary for profitable mining and prepa-
ration of anthracite is unavoidably such a complex one, owing not only 
to the peculiar hardness of the coal, hut also to the complicated geolog-
ical structure of the coal beds themselves, that most people, among 
whom may be included many practical miners in the bituminous coal 
fields, have Jittle conception of the intricacies of anthracite mining. 
~he account given below does not show the average cost of production 
throughout the whole region at that time, nor the cost of production at 
the same colliery during 1888, yet it will give a very intelligent idea of 
the general classification of costs for most of the anthracite collieries. 
It will be seen that it costs about $1.39 per ton to place the coal on the 
cars for transportation, as against $1.95, the average cost per ton for the 
entire region during 1888. These two amounts are hardly comparable, 
however, since tlw estimate of $1.95 for all coals produced during 1888 
includes general expenses not included in the account itemized below. 
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Account of cost per ton of mining antlo-acite at a selected mine. 
[Capacity of mine, f1·oru 480 to 500 tons per day of ten hours.j 
WAGES ACCOUNT. 
I 
Men 
and 
boys. 
Miners, 6 cars, each ln tons per car, 66 ~ ~Miners .... J 
ctmts ................. _ ...... _ ... _.. 99 cents per car 
Laborer>~, 6 cars as above, 3H cents_..... Laborers .. 
55 
55 
Boys and old men, l:!late-piekers, per day, 40, 50, 60, and 70 cents; aver-
age, 55 cents ........ _ ........... -.................................. . 45 
~~~~·~l~~~t:r:i~~~i~~~ ~~- ~~~l~ ~~~ ~ :: ~ ~ ~ ~ ::::::::: :~:: :~:::::::~~~ :::~:::: I 
~'ootnoen and topmen, at slope or shaft, at $l.50 ....................... . 
Inside mule drivtll'S, at$l.SO ........................................... . 
Inside door boys, at $l .................... _ ........................... . 
Inside counter d.tute ticket hoss an!l footman, at $2 ............... . ... . 
3 
5 
4 
4 
8 
2 
2 
Men driving gangways, contract p<ty, estimated at $l.80 ............ _ .. 
Inside carpenters (chute, l.11·attiec, sta!Jles, track layers, etc.), $2.20 ... . 
Inside carpenters' helper~, $2 .. . . .. . .. .. . . . . .. . . . .. _ ................ . 
Tnnnel or Rlope dl'ivcrs or sinkers, contra~t pay, estimtttetl at$! _ .... . 
Outsi<le nntl inKi<le superintendents or bosses, $3 ...................... . 
Breaker ho;;s _ -··· .. _ ... -·---- ............... -··- ....................... . 
Blaek:-unitlt (sometimPs 2 an<l helper)._ .............................. .. 
Outside l'arpent~rs, em· buil<h,rs, repairers, etc., $2 .................... . 
hll'n slate-picker:>' boss, roll<•r feeder, count<'l' rollm·, and screen, $1.50 .. 
'l'il'ket bosR at. tip of breaker ......................................... .. 
8 
3 
2 
6 
~ I l I 
;I 
1 
On platform uelow tip, $1.50 .......................................... .. 
On tip with ticket boss, $1.40 .......................................... . 
Sprag boy near tip ..................................................... . 
Mule drivers outside, $1 and $1.50 ...................................... . 
~ ] 
3 
On dit·t dumps and ash dumps (sometilu<·s 4), $1.50 ..........•........... 
M:tn at p~>a-coal supply to fireman ........ -··· ......................... . 
Inside sta!Jle bOil>! au<l out.Ride stable bos8, $1.50 ... ! . ................... . 
2 
1 
2 
Mason (sometimes 2), $2.25 ........................................... .. 1 
1 fire hos>~ and 1 driver bos!l inside, $2.25 ........ _ ................... _ .. 2 
()ar loader>~ at bottom of bren.ker, $1.50 ............................... .. 2 
Bookkeeper and paymaster ........................................... . 1 
Total............................................................. 233 
GENERAL EXPENSE. 
Iron rails for gangwn..vs and tunnels, per day, 72 pounds .................... . 
'l'ies,4at20cent~; spikes,8cenrs ......................................... .. 
19 prop:> in 55 brt1asts per day, at 30 cent:-\ ................................... . 
11 mules, fotlder and fped, at 18 cents each ...... _ ........................... .. 
Iron nsed b_v hlackRmith, cnr irons, llorse aud mule RlroeR, nails, etc ......... . 
Lumber u~ed in chutes, brattice, door:>, cross-heads, inside 200 feet ....•....... 
Lnmi.Jei', oak, for cars, new and patching, 200 feet ... _ ... _ ................. .. 
Lumber for patching breaker, engine houses, etc., outRide ................... . 
'£uruing IWW breast~ (the company's part) 2 men_ .......................... .. 
'Year, tear, audlossofcompany's tools-luJ.rumcrs, picks, shovels,saws,augers, 
etc .......... -............... -..................... - ... -- ................. . 
Oil, tallow, packing-waste, wick!~, lamps, lanterns, belting, rivet>~, ne'' horses, 
mnle~, barnes~. wagons, car wheels_ ............... _.............. . ... .... . 
Breakm· rcpa.ir~, repairR to engirw>~, pnmps. pipes, new pump!!, ropes, books, 
pnper, ink, pens, way bills and bills of lading, lllanks, envelopes, postage, 
Wages. 
$217.80 
108.90 
24.75 
6. 00 
9. 25 
8. 00 
6. 00 
14.40 
2.00 
4. 00 
14.40 
6.GO 
4. 00 
12.00 
G. 00 
2. 50 
2. 00 
4. 00 
6.00 
2.25 
4. 50 
2. 80 
1. 00 
3. 50 
3. 00 
]. 25 
3. 00 
2. 25 
4. 50 
3.00 
2. 50 
491.15 
Amount. 
$1.44 
. 88 
5. 70 
1. 98 
2.00 
2. 80 
5. 60 
]. 50 
4. 011 
1. 00 
2. 00 
pt·inting, telegraphing, telephoning, etc . _..... . .. . . .. . .. . . . .. .. . ... . . .. 1. 00 
Lo~R by had dehts (2 per cent. on 490 tons at $3, delivered) . . . . . . . . . . . . . . . . . . . . 29. 40 
Royalty, average ~5 cents per ton on 490 tons .. . .. • . .. . . . .. . .. . .. • . . . . . . .. .. .. 122. 50 
Total general expense ................................................... _1_18~ 80 _ 
Tlle cost for wages would be 100.2 cents per ton on 490 tons output atHl 
37.102 eents per ton for general expenses. Total cost in cars, $G71.95. 
On 490 tons output= 100.2 ceutR + 37.102 cents= $1.37 per ton. 
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In the above account no allowance is made for accidents, ca.l'ings-in, 
drownings-out, gas explosions, broken ropes, smashed cars, broken water 
reservoirs, burst pipes, culverts, dams, etc., nor is any allowance made 
tor interest on capital. 
The following tables contain some interesting facts and figures com-
piled fr01n the annual report of the Lehigh Ooal and Navigation Com-
pany for 1888. From these figures a general idea can be formed of the 
number of d~ys worked and the average daily production of what may 
be considered fairly average anthracite collieries; also, about the 
a\·erage proportion of different sizes of coal produced by the averao·e 
anthracite breakers: 
Pl'oclucfion of anthracifp by the Lehigh Coal ancl' Nm•igation Company, in 1888. 
----- ----- --
I Coal. 
Collieries. Working tinH'. 
Production., Per day. 
Day.~. Tons . ('wt . Ton.~. Owl. 
No. 1...... ...... .... ... ... .. .. ... . . ....... .. ... .. . 2:J9. !I lfll, 98~ 0~ 633 11 
No. 4 ... • ........ ..•• •• . •• • .. . • .. . •. ...... . ... .. ... 200.8 110, 3:JO Hi 551 09 
No. 5 .... . .......... ............ ................... 1Hi. 3 49, 17~ 09 422 16 
N(l. 8 . .... . .. .............. . ......... .. ......... •. . 212.05 115, 197 0;3 543 05 
No. 9 ..... ..... .. ... • . ...... ........... •. .......... 219.3 ua, sso 10 656 os 
1'\o. 10 ............ .•••••. .•.•. ••.... .... .. ......... 187.65 142, 5~1 04 759 10 
No.ll . . • .. • • .. .. • • .. • • .. • •• •• • • ... • • .. • • • . • .. .. • • .. 210. 95 85, 650 00 4G~ 00 
~~: g:::::::::::::::::::::·::::::::::::::::::::::::: ~~g:~ I ~~:~~~ &~ fi~ &j 
Total ............................ ==-~ .......... 907,136o7f4.51419~ 
Distribution of the p1·oduct of the Lehigh Coal and Nal'igation Com]Jany accm·cl-
i11g to sizes, 18!-lt:l. • 
Sizes. Tonnage. Per cent. 
85,122.03 9. 38 
171, 015. 03 18.85 
/ Lump null steamer ............................................ .. 
Broken ....................................................... . 
142,028. 07 15. 6G 
123, 232. 01 13.47 I ~t~~~; ~: ·. ·. ·. :: ·. -.: ·. ·. ~:::::::::::::::::::::::::::::::::::::: ~:::::: : 
H7,454. 10 16.26 
121,523.16 1:1. 40 I ~~~8~~~~~ : : : :::: ~:::: : :: :: :~ :::::::::::::::::::::::::::::::::::. 
117, 760. 07 1~ . 98 
- ---- - --
907, 1:36. 07 100.00 I ..... ,~.::::, _::::::::::: :::::::::::::::::::::::::-::::::::::::: :. 
. 
. 
332 MINERAI.. RESO.URCES. 
PENNSYLVANIA BlTUMlNOUS UOAL. 
Total product in 1888, 33,796,727 short tons; spot value, $32,1 
The bituminous coal fields of Peullsylvania form the northeastern 
of the Appalachtan field. 'l'he total area underlaid by workable 
beds is about 900 square miles. The coal mines of the State are 
fined to twenty-seven counties, later enumerated. The largest coal 
is contained in the western and south western parts of the State, 
tending· west from tlJe crest of the Allegheny mountains to the 0 
line, and southwest of a line drawn from New Castle, in Lawrence coun 
northeast to Kane, in 1\fcK.ean county, and thence southeast in the di 
rrction of B~llefonte~ in Ceutre county. Ragged edges of broken C 
Measures extend beyond these lines. In addition, isolated areas arefonnd 
in the \V t~llf'rsbnrg·b basin, in Somerset county; in· the Broad Top coal 
fjel(1, in llnntiugton, Blair, and Fulton counties; in the Tipton field,, 
west of Altoona, in Blair county, and in the fields in Bradford and 
Tioga eonutie:-). 'fhe characteristics of the Ooall\f easures in whieh these 
beds occur have lleen described in fornwr reports. 
PRODUCTION. 
Contpamtive statistics of the Ptunsyll'tlllia, bitu'!!!.inous mines jo1·188G, 1887, anll1888. 
OPERA1'ING MINE~. 
----
1
, T~!-JCI'eaa. e I Dacrease 
' 1887. lncrPn>H:l Deereafle ., , ---~onuiies. __ ---!_ _:so. 111~7. ' l8H7. 1888. 1HS8. -~
Alleg;Leuy ................. -.. H5 93 8 -- ·------ -~ 
Armst.roug- . .. . . .. .. .. .. . . .. . 7 8 1 ........ .. 
JJea\'1'1' .................. ! ... G 5 .......... 1 
lletlfot·tl ...................... fi 8 3 ....... .. 
Blair ...... - -... -. .. .. .. . .. . .. 11 n ~ 
Bradfo,·tl ..................... 6 :l ...... ... . 3 
llntleJ'........... ............ 8 10 [ 2 .......... 1 
Cam lH·ia .. . . . . .. .. . . .. . . . . . . . 28 :{3 5 ......... . 
Ca!lH'I'Oll - .. - .. -- .. ----- -- .. -- 1 l ........ - ....... ----
'Centre........ ............. . 9 13 4 ....... .. 
I Clarion....................... 14 13 .......... 1 
1 ~tt;~~~,;~1::: ::::::::~::: :::: ~: --- --~~ · - .. · · ~~ -1----- · · ~~ · :::::::::: 
! g~::~~c- ::::: ::~~: ~ ::::::::: :~ 6~ 7~ I_ ...... ~~. · · .. · .. · j ·1 
Hnnt.iugtlon.................. 8 91 1 ~ -- ..... .. 
Indiana...................... :~ 4 1 ........ .. 
f~~;~:~:~fl ::::~::::::::::::::: 1 ~ ]~ ........ ~ ......... i. 
~~~Duw-~i_i::-i J !! ·::·:: __ ~- ~, ~-illT 
Westmorclautl ............... GG 84 18 ........ . 
9-! 1 ......... . 
8 ................... . 
:; ·-·····--· ........... .. 
]() 2 ........ .. 
H ••••••••••.••••••••• 
:l 
10 
3!) 
l 
16 
lG 
104 
] 
24 
82 
:1 
9 
6 ......... . 
:l 
3 ......... . 
10 ........ . 
1 ........ .. 
1 ......... . 
~ 1:::::::::: 
1 ......... . 
4 .••. : .... . 
:1 ·••••·•••• •••.•••••• 
1 
15 
17 
13 
1 
42 
87 
1 
2 
1 --·····--· 
5 ......... . 
3 ........ .. 
Unreported mint'H autlconntry 
~g~~~ee:~r!~U~~~t~~i) -~~~~~i 1:...:.:.: . .:..:..::..: ==.:.::_:_:_:=I=~-.:..:.:.:.:..:...:.:.:.:.:.:.:..:..::..:.:..:.:..:.:.:..:..:...:.: 
Total................... 470 590 120 ... ... ... 640 44 ......... . 
COAL. 
Comparative statistics of the Pennsyl1:anitt bituminous ntines, etc.-Continued. 
PRODUCT BY COUNTIES. 
.• 1887 . 1888. 
Counties. 1886. 1887. 1888. 
Increase Decrease Increase Drcrease 
over 1886. from 1886. over 1887. from 1887. 
--- -1 - -- --,-- ! -
Short tonR. Short tons. Sho?·t tonli. Sho1 t Ions. Short tons. Short to11s. Short tons. 
Allegheny....... 4, 202, 086 4 680, 924 478, ~38 . • . . . • . . . . . 5, 575, 505 894, 5Rl ~ -- ... . . 
Armstron:; . .... . 210, 856 235, 221 24, 365 .. .. .. .. .. 226, 0!)3 .. .. .... .. !J, 128 
Beaver.......... 208,820 197, 863 .. .. .. .. .. . 10,957 63, 900 .. .. . .. .. .. 1:!3, !J63 
Bedford......... 17:3, 372 311,452 1:38, 080 . . .. . .. . .. . 248, 159 .. .. .. . . . 6:3, ~!J3 
I 
Blair............ 305,695 287, 367 .. . .. . .. . .. 18, 328 314, fll3 26, !i16 ..... . .. . 
Bradford........ 206,998 167,416 39,582 163,851 .. . .. .. .. .. 3, fi65 
ButlE'r....... .... 162,306 161,764 542 lfl4, 715 32, !!51 
Cambria. ........ 1,222,028 1,421,!)80 19!J,!l52 ...... . .... 1,540,41iO l~R,4RO 
Cameron .. .. .. .. 3, 200 3, 000 .. .. . . .. . 200 700 . .. .. .. .. .. 2, 300 
Centre.......... 313,38:3 508, 255 191,872 .. .. . .. .. .. 382,770 125, 485 
Clarion ......... 429, 5<!4 593,758 16-t, 214 . ...... .. .. 535, lW~ 58,566 
Clearfield ....... 3, 753,986 5,180, 311 1, 126,325 ........... f>, :398,981 218,670 
Clinton. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . a2, 000 :12, 000 ...... . 
Elk ...... .. .... 526,036 609,757 8:3, 721 .. . .. .. .. .. !i55, 960 53, 7!>7 
l<'ayette .. .. . .. .. 4, 491, 61:~ 4, 5!0, 322 4!i, 709 .... .. .. .. . 5, 208, !l!l3 !iG~. 671 .......... . 
Gt'eeoe .. . . .. .. .. 5, 600 3, 002 2, fi!l8 !i, 32~ 2, 321 ......... .. 
Huntingdon . . . . 31:1,581 265, 479 48, 102 2Rl, 82:! 16, :;t4 
Indiana,......... 103,615 ~07, fi!)7 103, !>82 1!i7, 2il5 .... .. . .. . 50,312 
,Jefferson....... . 1, 023, 186 1, fl93. 4!l2 670, 306 . . .. .. . . . . . 2, 27.'i, :ltfl 5S1,1l57 
Lawrence....... 101, 154 125, 361 24. 207 ... .. .. .. .. 106, !l21 18, 110 
1\fcKeau.. ..... .. Gl7 9, 214 8,f•97 .. .. ... ... JO, 4tl 1, 2::!9 
Mercer .. .. .. . .. 537, 712 539, 721 2, 000 .. .. . .. . .. . ·187, 122 . .. .. . .. • . !l2, !i9!l 
Somerset....... 34!), 026 416, 240 66, 3 U . .. . .. .. . .. 370, :!28 . .. .. .. .. .. 46, 012 
Tioga........... 1, 384,800 l, 328, 9(i3 55, 837 1, 106, 146 . .. .. . . .. .. 232, 8.1.7 
Venango . ....... 2, 500 2, 296 204 2, 000 .... .... .. . 206 
Wasbihgton . .... 1, 612,407 I, 751, 61!l 139, 208 .. .. . .. .. .. 1, 793, 022 41,407 ......... .. 
Westmoreland.. 5,446, 480 6, 07!, 4.86 628, 006 ........... 6, 519,773 445, 287 ........ .. 
Unreported 
mines and 
countrvba.nks 
employing less 
. than 10 miners 
(estimated) .. . 200, 000 200,000 ... ........ 2·10, 000 40, 000 ......... .. 
Total ...... 27, 09t,5ol :ll, 516~856 ·4., !l!l8:705 -176,350 33,796:727 -3, 120, 4H -g:w-573 
I ........ .. . ...... ..... 176, 3fl0 ..... .... . ...... .. ... 840,573 ......... . 
Net increase . ...................... 4, 422,355 ...................... 2, 279,871 ......... .. 
The bituminous coal trade of Pennsylvania during 1888 was an ex-
ceptional one in many respects, and requires special comment. .Al-
though the increase in the total product of the mines in 1888 compared 
with 1887 was 2,2'W,871 sllort tons, this was only a little over one-half 
of the increase in the product of the mines in 1887 over 1886, which was 
4,422,:355 short tons. 'fhe details of these rcspecth·e iucreases are ex-
hibited in the foregoing tables, showing the comparative statistics for 
1886, 1887, and 1888. The disproportion iu the increase in the latter 
two years is probably not so great as the figures at our com maud would 
seem to indicate, for these reasons: Personal acquaintance made by the 
writer with most of the bituminous operators during the ten years pre-
ceding 1886 in making examinations for the State Geological Survey, 
warranted an attempt in the early part of 1887 to ascertain, independ-
ently of the inspectors, 1Kle amount of coal produced by each mine dur-
ing 1886. In order to accomplish this an arrangement was made with 
all the operators that if they would return to the Uniteu States Survey 
the total product of each mine during 1886 the facts so obtained would 
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be confidential, and would only be mmd in making up a summary 
of the total production of coal in each couut.y. This plan proved 
cessful, and with the exception of about 50 mines iu the State, 
aud reliable returns were received. Of the 50 mines for which no 
turns were received, out of a total of 476, au estimate of product 
made, and the total product of the State was reported at 27, 
short tons. From more complete facts obtained during the 
years it iR believed that the estimate of the product of the 50 uu 
mines was too low, and that the total product of the State for 1886 
probably 500,000 tons greater than that reported. 
During the early part of 1888 one of the State surV"ey assistants 
itcd all the more important mines, principally thvsc having au an 
production of over 5,000 tons, and explained to each operator 
character of the work and the advantages which woul~ accrue to 
operators themselves from the publication by the Unite(l States 
· ical Survey of a list of all the mines, giving the annual product for 
for 1887. This plan proved very successful, and resulted in perm· 
being obtained from the operators to publish the production of i 
vidual mines. 
During the past few years a revolution may be said to have n ... ,. .. ,~ ..... d 
among the large coal consumers, which has resulted iu their purcttasms 
coal not from any possibl.v unfonnded reputation which special 
may have attained as desirable fuel, but from actual tests which 
been made by eonsumer"· themselves as to the relative efficiency of 
coals for domestic consumption iu furnaces, stoves, and grates, and 
manufacturing purposes, for generating steam, and for tbe manufactu 
of gas, the selling price of each coal being considered in conjunc 
with its actual efficiency, and preference given to coals which wo 
gh~e the consumer a unit of efficiency at the lowest price. This 
been more particularly the case since the extensive introduction 
natural gas throughout western Pennsylvania, which has very 
rially aftected the local consumption of coal, the Pennsylvania opera-
tors being forced to f'eek new markets for their ·product. It is now 
estimated that the natural gas companies of Pittsburgh are supply' 
about 26,000 domestic consumers and 1,100 manufacturing consu 
from 400,000,000 to 600,000,000 cubic feet of natural gas per day, 
ing not only with the condition of the weather, which affects all 
sumers, but also with the activity of manufacture. It is estimated 
in the vicinity of Pittsburgh alone there was consumed during 1888 
amount of natural gas which, if the consumers had to depend 
sively upon coal, would have required during the year about 8,uv'-'·"\J"" 
tons. If to this should be added the amount of coal which would 
taken by consumers in other parts of the Staoo who now depend u 
natural gas as a fuel, the amount would be increased to at least _.._v.,vv .... oc, .. , 
000 tons. It must be remembered that this tonnage does not rer)rm3ent! 
the actual amount of coal which bas been dispraded, since a large n 
ber of new enterprises have been started in western Pennsylvania 
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sequent to the general introduction of natural gas, and householders 
are kf'eping their houses ruorP, generally heated and at a Yer:r much 
higher temperature than formerly, when coal had to be depended upon. 
At t.he same time the amount of coal which has actually been displaced 
by the use of natural gas has been very great, and the coal producers, 
forced out of the local markets, have been compelled to seek more dis-
tant consumers. Greater distribution of Penns~'lvania coal has been 
made, and to more distant points, than has been known before in the 
history of the United States coal trade. 
During 1884 and 1885, when the Pennsylvania coal operators were 
forced into outside markets, the situation was viewed with great alarm 
by the coal trade; and, in order to open up new markets, the Pennsyl-
vania coal had to be sold at very much lower prices at the mines than 
it had formerly commanded when so largely taken by local consumers. 
In consequence, the price of Pennsylvania coal in 1885 and 1886 fell. 
The average price of coal at the mines in the Pittsburgh region during 
1886 ranged from 88 to 92~ cents per ton at the mines, and the average 
price at the mine~ throughout the State was only 80 ceuts per ton. As 
soon, however, as the distant consumers began to appreciate the greater 
efficacy of the Pennsylvania coals, as compared with others, the Penn-
sylYauia operators were enabled to receive a better price for their prod-
uct, so that during 1887 the average price which the Pennsylvania 
coal commanded at the mines was 10 cents per ton more than during the 
previous year, and 5 cents per ton more during 1888 than that received. 
during 1887. Part of this increase in price was due to the general im-
provement in business, and with it ~arne an improvement in the coal 
trade. 
The increased popularity among the distant consumers of the Penn-
sylvania coals, particularly that of the Pittsburgh region, is more 
noticeable in the increased tonnage of the mines than in the increased 
average price. As an illustration of this fact, in Allegheny county, 
surrounding Pittsburgh, where more natural gas is consumed than 
in any other one locality in the State, the local consumption of coal 
from the surrounding mines has been, of course, directly affected; 
still, the growth in the product of the Allegheny county mines has 
been greater than in any other district. 
During 1887 the mines of this county produced 4,680,924 tons, an 
~ncrease over the previous year of 478,838 tons. During 1888 practically 
the same mines (only one new operator started in Allegheny county 
during 1888) produced 5,575,505 tons, an aggregate increase over 1887 
of 894,581 tons. The most notable increase in other counties for 1888 
was that in Westmoreland county, 445,287 tons; in Fayette county, 
668,671 tons; in Jefferson county, 581,857 tons; in Clearfield county, 
218,670 tons, and in Cambria county 118,480 tons. The increase in 
Allegheny county is largely to be attributed to the reasons already 
assigned, the increased product beiug taken largely by consumers at 
distant points." In Westmoreland county the same cause accounts, in 
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a measure, for the increased product, although a large proportion 
the increase of the Westmoreland mines was due to the extension 
the illuminating g~s interests generalJy throughout the country 
the increased consumption of coal for this purpose, the Westmoreland 
coal being rated as the best and cheapest illuminating gas coal which 
can be obtained. While this latter fact is notably true of the West-
moreland mines, it also applies, in a measure, to the mines in Alle-
gheny, Fayette, and Washington couuties, the mines of all of which 
ship more or less coal to gas companies. 
In Fayette com1ty the large increase is to be attributed principally 
to the development of tlw coke industry. The superior value of the 
Oonnellsville coke over others and the low prices which it bas com-
manded during the year have largely extended. the coke trade. 
The increased product in Ulearfield and Jefferson counties is largely 
due to the opening up of new mines aud to increase.! railroad facilities 
for shipment. There were more new mines opened i11 Clearfield county 
during the year than in any other county in the State. Of an aggre-
gate of forty-five new mines in the State opened during 1888 ten were 
located in Uleartield county. In Jefferson eouut.v, where the increased 
to-nnage c.luri11g the year was more than twice as great as in Clearfield 
count.y, there were ouly four new coal mines opened. This dispropor-
tion in .these two counties of new mines to the increased product is to 
be accounted for by the fact that a number of Clearfield county mines, 
which have been in operation for several years, produeed less coal dur-
ing 1888 than during 1887, while in Jefferson county the contrary ruled. 
Clcarfiel<l county is a very much older coal-producing county than Jef-
ferson county, and its total product is more than twice as large as 
Jefferson's. Many of the areas in which the older mines in Clearfield 
collllty are located are being rapidly worked out, while the operations 
which have so far been carried on in Jefferson county have exhausted 
a comparatively small territory. In Cambria county the increase in the 
tonnage is a notable one in view of the great consumption of natural 
gas, which is brought into the county by the Westmoreland and Cam-
bria Natural Gas Company from the Grapeville gas field, situated north 
of the line of the Pennsylvania railroad, about 40 miles west of Johns-
town. The increase of the coal tonnage in Cambria is largely due to 
the opening up of new mines in new fields, there having been six new 
mines openetl in the county in 1888, and also to the increase in railroad 
facilities, which bas permitted a wider distribution of the coal to distant 
points, particularly on the sea-board. 
Although there bas been such a noted increase in the product of 
the Pennsylvania mines during- 1888, it must not be inferred that this 
increase was general throughout the State. Out of the twenty-seven 
producing counties, twelve increased their product to an aggregate of 
3,120,444 tons. They were Allegheny, Blair, Butler, Cambria, Clear-
field, Clinton, Fayette, Greene, .Huntingdon, Jeffer~on, McKean, "7ash-
ington, and vVestmoreland; while the fourteen remaining counties-
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namely, Armstrong, Beaver, Bedford, Bradford, Cameron, Centre, Clar-
ion, Elk, Indiana, Lawrence, Mercer, Somerset, Tioga, and Venan-
go-produced in the aggregate 840,573 tons less coal during 1888 than 
during the previous year. If an analysis of these facts slwuld be made, 
it would be found that the increase has taken place in counties where 
the coal deposits are the most extensive. This has encouraged the in-
vestment of capital in railroad construction in localities where the coal 
beds are the best and the coal can necessarily command a ready market, 
and where the beds can be most cheaply and economically mined, thus 
encouraging the investment of new capital in extending old mining 
plants and starting new operations. 
Special facts have already been given under the general review of 
the coal trade as to the prices which the different Pennsylvania coals 
have commanded at the principal markets in the United States. 
Wages in the bituminou.s region.-An investigation has recently been 
made by the Miners and Laborers' Amalgamated Association as to the 
wages and store prices paid at some of the leading coke works in the 
Connellsville region. The following figures have been made public . 
.Although these are presumably accurate, no effort has been made on 
the part of the Survey to confirm them. Under what is known as the 
Frick scafe, the price of mining is 30.6 cents per wagon of 34 bushels, 
and 45 cents per wagon of 50 bushels, equivalent to 90 cents per 100 
bushels; for drawing coke from tl;le oven, 64 to 66 cents for small 
ovens, and 76 to 79 cents for large ovens; haulers,. per day of 9 hours, 
$1.85 to $1.95; general laborers, $1.35 per day. The J. M. Schoonmaker 
Coke Company pays for mining 35-bushel wagons 28.07 ~ cents to 28-! 
cents, or a fraction over 80 cents per hundred bushels; for drawing 
coke for small ovens, 52 cents, and for large ovens 63 cents; haulers, 
$1.70 to $1.75; general laborers, $1.15 to $1.20. 1.'he ConneJlsville 
Coke aud Iron Company pays for mining 50-bushel wagons 42-2- cents, 
or 85 cents per 100 bushP-ls; for drawing coke from large ovens, 63 
cents; general laborers, $1.15. James Cochran & Sons pay for mining 
30 bushels 24 cents, at the rate of 80 cents per 100 bushels; for draw-
ing and refilling at small ovens, 60 cents; haulers, $1. 70. Laughlin & 
Co. pay for mining 34-bushel wagons 28 cents, or a fraction over 
82! cents per 100 bushels; for drawing coke from smaH ovens, 63 cents, 
and from large ovens 68 cents; general laborers, $1.20. Heaped 
wagons are required at all the works except at those of the H. 0. Frick 
Coke Company and J <:1mos Cochran & Sons, so that as between these 
and the other operators the figures do not accurately represent the dif-
ference wnich would otherwise appear to exist for the price of mining. 
It is stated that the stores of the H. C. Frick Coke Company sell goods 
cheaper than those of the other companies. It may be stated that a 
bill has just (May 8, 1889) been passed by the Pennsylvania legislature 
authorizing the appointment of a commission to investigate miners' 
wages. 
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ALLEGHENY COUNTY. 
(Coal produced in 1888, 5,575,505 short tons.) 
More coal was produced during the year in Allegheny county than 
in any other county in the State, with the exception of Westmoreland, 
which produced 944,268 tons more. The coal was mined principally 
from the Pittsburgh coal bed, which at Pittsburgh is about 350 feet 
above low-water level in the Monongahela river. The next most impor-
tant bed which is mined in the county is the Upper Freeport, which is 
the topmost bed of the Lower Productive Coal Measures. This latter 
bed outcrops in the Allegheny river in East Deer township, and at 
Pittsburgh lies 200 feet, more or less, below river level. Although the 
amount of natural gas which has been consumed by both household 
and manufacturing consumers during the year has been greater than 
ever before, still the increase in the production of the Allegheny county 
mines during 1888 (894,581 tons) over that produced in 1887 has been 
greater than in any other one county in the State. The largest pro-
ducing company in the county is the New York and Cleveland Gas 
Coal Company, which produced during the year 528,298 tons. This in-
crease is significant from the fact that it shows a wider distribution of 
the coal and a greater demand for the purer product of the Pittsburgh 
mines in competition with the product of the mines in other States 
where the coal is now distributed. The distribution is efl'ected by rail-
roads mostly to the east, west, and north of Pittsburgh ; by railroads 
to the north and northeast to Lake Erie, and thence by boat northwest 
down the Ohio and Mississippi rivers. The small amount of Allegheny 
county coal which is consumed at the present time in the Pittsburgh 
district proper is taken almost entirely by the iron blast furnaces in the 
form of coke, or by other manufacturers, for special uses to which nat-
ural gas is not so well adapted as solid fuel. The coal to local con. 
sumers is supplied principally by the railroads in the county. The fol-
lowing table exhibits the shipments from the Pittsburgh district by 
slack-water navigation down the Monongahela and Ohio rivers since 
1860: 
Shipments of Pittsburgh coal by slack-10ater navigation since 1860. 
_______ Y __ ea_rs_. _______ 
1
_Q_u_a_nt-it_Y_· II--------Y-ea_r_s. _______ 
1
_Q_u_a_nt-it_y._
1 
Short tons. Sho1·t tons. 
1860 ......................... . 
1861 --. ·--- ...•. -- .•....... --
1862 ......................... .. 
1863 . - .. - ·- .... -- --·- --- .. -- .. 
1864- ........................ .. 
1865 ................... . ...... . 
1866 ...••••.......•.•.•....... -
1867 .......................... . 
1868- . ........... ············· 
1869 ..... -. ··- ... -····· ..•. .. . 
1870 .......................... . 
1871 .......................... . 
1872 .......................... . 
1873 .......................... . 
1874 .......................... . 
1, 517, 9,09 1875 . -... . • • . . . . . . . . . . . . . . . . .. . 2, 275, 265 
834, 630 1 1876 ........ ---................ 2, 495, 800 
'1411, 358 1-877 ..•••... -.... . • . • . . . . . . . . . . 2, 677, 460 
1, 134,150 1878 .... .. ............. ... . . .. 2, 797,530 
1, 402, 8281]1819 .... - ....... - .... ·.......... 2, 623, 232 
1, 580, 791 1880 . . . . . . . . . . . . . . . . . • . . . • . . . . . 3, 36L 934 
1, 704, 212 1881 -......................... 3, 450, 186 
1, 202, !J08 1882 . .. . .. .. .. .. .. .. .. .. .. . .. .. 4, 057, 384 
~: ~~~: ~~~ I ~~~! : :::::: :::::: ::::::: : : :: ::: ~: ~~~: ~~~ 
2, 303, 8?6 , 1885 . .. . .. . .. .. .. . .. . .. . . .. .. .. 3, 298, 200 ' 
1' 944, 8;:>2 1!186 . .. . .. . . .. .. . . .. .. . .. . .. . .. 4, 123, 945 
2, 291,220 1887 ............. ...... ........ 3, 065, 240· 
~: ~~~: ~~~ I 1888 .. _ .......•.•...... _ .. _ . . . . 4, 498, 430 
This coal includes not only that shipped from Allegheny county 
but also from Westmoreland, Washington, and Fayette counties, with 
a very small amount from Greene county . 
.Allegheny county mines, operators, and product in 1887 and 1888. 
1887. 
Collieties. Operators. 
Allaquippa. ..•..••. Bailey,Wilson & Co ................. . 
Alps"«,ille . . • • • • . • • . Thomas Hackett & Co., limited ..•.•• 
1 
1 
1 
1 
toniJ. 
77,539 
20,801 
83,719 
32,873 
Amity ............ .T.C.Risher&Co .................. . 
Atlantic . .. • .. . .. . Lake Erie Gas Coal and Coke Com-
Beck's Run ....... . 
Beechmont ...... .. 
Bellwood ........ .. 
tr.:-m~ ·:::::::::: 
Bridgeville ........ 
Buena Vista. ...••. 
Boston No. 2 •••••.. 
Bunola. .......... .. 
Camden . ......... . 
8!s~fe ~~~~~~~ : ~:: 
Cherry ........... .. 
Coal Ridge ....... . 
Corey .......... . . .. 
Diamond ......... . 
Dravo . .......... .. 
Dnqnesne ......... . 
Enterprise ...... .. 
Do .....•...... 
Essen . ........... . 
~~~r;~~r~~~::::: 
Fort Pitt .... ..... . 
Fox: ..... . ....... .. 
Frankstown ..••... 
Fulton . ..... 
Glendale (a) .•.••••. 
Glenshaw 
Grant .......... .. . . 
Graver ........... . 
Hampton ........ .. 
Harrison ........ - .. 
Hasting Slope . .. . . 
Horner & Roberts 
H.D.O'Neil ...... . 
Idlewood ........ .. 
-~:G:r~:~ ·.:: ::::::: 
K~eling ........... : 
K:eystooe ....... .. 
Laurel Hill ....... . 
Leesdale ........ .. 
Lovedale .••....••• 
\lansfi.P-ld ......... . 
\lilesville •..•..••. 
~ational ......... . 
~atrona .......... . 
pany. 
.Tames H. Hay's estate .. ~.. . . .. .. • .. • 1 39, 520 
Beechmont Coal Company............ 1 5, t72 
Munhall Brothers.................... 1 47,500 
Edward Fisher . • .. . .. .. • .... .. .. .. .. 1 9, 000 
Gumbert & Huey .................... 1 71,000 
A.J.Schnlte......................... 1 74,436 
~rw~lf!~:.! ~!~:r.~~~l-~~-~~~n:. :: 1 .... ~~·-~~~. 
O'Neil Patterson ........................... ......... .. 
George Lysle & Sons................. 1 83,600 
David Steen........ . ............. . ... 1 74,802 
Pitttsburgh and Castle Shannon 1 31, 109 
Railroad Company. 
Morris McCue ..................... .. 
Gray & Bell ......................... . 
Corey Uoal Company ............... . 
Baine!l Coal Comfany .............. .. 
Lake Shore Gas Uoal Company ..•.... 
Ne'v York and Cleveland Gas Uoal 
Company. 
Hartley & Marshall ................. . 
O'Neil & Co ....................... .. 
Sanford & Co ...................... .. 
W.J.Steen . ........................ . 
First Pool Monongahela Gas Coal 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
21,648 
23,289 
20,052 
6, 300 
38,000 
44,736 
181,850 
40,000 
75,000 
20,000 
1,000 
Company. 
The Fort Pitt Coal Company .. . .. • .. 1 40, 660 
Thomas fox . . .. . .. . .. . . . . .. • .. . • • .. . 1 121 
Theodore Heilman . .. . . .. . .. .. .. • .. .. .. .. .. . . .. 
George Jones & Uo .................. 1 14,560 
J.V.N.&R.Uook .................... 1 14,598 
Glenshaw Coal Cumpany . .. . ...... .. 1 17,500 
Grant Coal Company . . . . • . . . . . . . . . 1 82, 311 
New York and Uleveland Gas Coal 1 a4, 061 
Company. 
Hampton Coal Company ....•.•...... 
Beadling B1·others .. -.- ---·· . . -. ·s.-- . 
Pennsylvania Coal Company, limited. 
Horner & Roberts .................. .. 
H. D. O'Neil .......... . .............. . 
Stewart, Lewis & Dickson .. _ ...••... 
Imperial Coal Company .. _ ••....•.... 
Foster, Clark & Wood . ............. .. 
Bh·mingham Coal Company ......••.. 
W. H. Brown's Sons ................ .. 
W.P. Rend ... . ... . ................ .. 
Gregg Brothers . ... . _ ........ . ... .. 
John A. Wood & Sons .............. . 
Mansfield Uoal and Uoke Company ... 
Robert J enkius, sr . ..... . _ .... ... ... .. 
National Coal Company, limited ..... . 
Pennsylvania Salt Manufacturing 
Company. 
Chartiers Valley Coal Company ..... . 
The Yonghiogheny River Coal 
1 
3 
86,900 
so, 000 
48,311. 
44,346 
46,000 
2, 500 
160,248 
79,956 
18,684 
19,166 
350,000 
30,000 
49,231 
225,000 
34,003 
30,000 
11,782 
40,109 
147,426 
Company. 
Oak Ridge Coal Company .. .. .. .. . .. . 57, 687 
A. J. Schulte . _...................... .. .. • .. .. 
W. H. Brown's Sons . .. . .. .... .. .. .. .. 1 48, 000 
Osceola Coal Company . . . . . . . . . • • • • . 1 70, 500 
Lake Erie Gas Coal and Coke Com- 1 87, 659 
pa.ny. 
Penney Coal Company . . • • • • . ...•••. 29,122 
" ~bandoned 1888, 
188~. 
Product. 
Short toni. 
1 100,513 
1 26,263 
1 61,110 
1 2,437 
1 107,460 
1 46,200 
1 53,010 
1 l!~. 202 
1 86,328 
1 49,014 
1 56,405 
1 64,200 
1 411,020 
1 liS, 375 
2 39,900 
1 22.330 
1 ......... .. 
1 1 ---·43;243 
1 63,211 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
3 
1 
1 
1 
1 
1 
2 
1 
1 
1 
315,000 
49,900 
64,703 
192,175 
50,168 
77,780 
"438 
42,48f) 
264,5ib 
69,596 
23,728 
118, .r.J7 
100,311 
104,035 
22,600 
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Allegheny county 1nines, operators, and prodtwt in 11:!87 and 188R-Continued. 
1887. 1888. 
Collieries. Operators. 
Mines. Product. Mines. Pr·o!luct. 
Robbins Coal and Coke Company ......••••• Pine Creek ....... . 
Pittsb'gh Union (a) 
I 
Plum Creek ..... .. 
Joaeph:McConnel.......... ......... 1 
New York and Cleveland Gas Coal 1 
Powe~s ......... .. 
Rankm (b) ...... .. 
Company. • 
Chartiers Block Coal Company .... .. 
William Rltnkin .................... .. 
W. M. Robbins & Co ................. . 
W. J. Suodgra~~ & Co .............. .. 
New York <tnd Cleveland Gas Coal 
1 
Rohuin:-< ........ . 
Rock Run ......... . 
Santly Crl'ek ..... . 
Company. 
Sanfor1l ~O-~ ...... Sanford & Co ...................... .. 
~ix Mile Ferry (c) . J. H. liars estate ................. .. 
~nowden .......... Pitt!luurgh and Chicago Gas Coal 
Company. 
Spring llill . . . . . . . 8pring Hill Gas Coal Company ..... . 
Star ............... ·Francis Mankedick ................ .. 
Stone .. .. .. .. .. .. \Villi am Stone's estate ............ .. 
Street's Rnn ...... J.D. Risher ........................ .. 
Sum mer Hill .. .. .. Fran}{ Armstrong............ .. .... . 
Tmtlu Creek ...... New York and Cleveland Gas Coal 
Compnny. 
Gray & BelL ........................ . 
Joseph Walton & Co ............... . 
WPinman & Co .................... . 
Venture ......... .. 
Waltou's ...... .. 
\Vninman & Co' .. . 
\Viii ow Grove Mining Company ... . 
William Skillen .................... .. 
Willow Grove ..... . 
\Vinou::t . .......... . 
Youghiogheuy (d) . W. H. Brown's Sons ................. . 
1 
1 
1 
1 
2 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
3 
2 
2 
1 
2 
Short tons. 
30, 000 
110,353 
60,000 • 
8, 984 
45,582 
29,754-
145, 281 
36,004 
71,440 
65,000 
33,000 
18,000 
75,000 
55, 156 
96,8::15 
126,84-1 
8, 000 
300,000 
12,960 
133,263 
4, 000 
92, 000 
1 
1 
1 
2 
1 
1 
1 
2 
1 
2 
1 
2 
1 
1 
1 
1 
1 
1 
3 
2 
2 
Short tons. 
9, 000 
19,950 
123,172 
75,000 
6, 001 
46, B::i8 
38, 335 
118, 783 
:n,275 
~7. 280 
70, 200 
29, 696 
79,000 
20, 698 
77,263 
87, 308 
223,132 
66,591 
434,916 
5,813 
90, 747 
165,750 
Total .............................................. . 93 4, 680, 92-! 94 5, 575, 505 
a :Mansfield and Erie. Mansfield andErieCoalCompany, 1888. 
b American Coal Company, 1888. 
c Hays Estate Run, 1888. 
d Boston No.1, 1888. 
ARMSTRONG COUNTY. 
(Coal produced in 1888, 226,093-t!ons.) 
This county produced 9,128 tons less in 1888 than in 1887. The largest 
operator in the eonuty is the Oak Ridge Mining Company, whiclt mines 
its coal from the Lower Freeport coal b~d . 
.Annst1·ong cou,nty mines, operat01·s, and p1·oduct in 1887 and 1888. 
1887. 1888. 
Collieries. Operators. 
Mines. Produc- Mines. Produc-tion. tion. 
Short tons. Short tons. 
Glt·H ............. J. R.Smith ............................ 1 13,84,8 1 16, 317 
Gosforcl .....•..... W. W . .Acheson ....................... 2 27,947 2 18,889 
Intl'rnational ..... International Coal Mining Company .. 1 6, 286 1 8, 200 
Kittanning ...... Kittanning Iron Company ............ 2 40,729 2 7,884 
Oak Ringe ........ Oak Rid~e Mining Company .......... 1 126,833 1 120, 391 
River View: ....... River V1ew Coal Mining Company .•.. 1 19,578 1 54,4.2 
-------
-------
Total ........ ····-- .................................................... 8 235,221 8 226,093 
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BEAVER COUNTY. 
(Coal produced in 1888, 63,900 short tons.) 
The coal production of this county during 1888 was less than one-third 
of the production during 1887, the falling off being 133,963 tons. This 
reduction in tonnage is to be accounted for b.r the abandonment of the 
operations of the State Line Company in Pennsylvania, this company 
operating mines on both sides of the P(mnsyl vania-Ohio State line. 
Beaver county ·mines, operators, and product in 1887 and 1888. 
1887. 1888. 
Collieries. Operators. 
Short tons. Short tons. 
Cannel ........... IraF.Mansfield....................... 18,700 • 1 12,657 
rl~f'~~~----_-_·:: :::. ~~e~·3t~lt~0:.·_-_-_-_-_-_ ::::::::::::::::: ~; ~~~ i (~~ 643 
Scott &Co ....... Scott &Co .......................... 47,313 1 40,600 
State Line . . . . . . State Line Coal Company . . . . . . . . . . . . . 1 126, 633 1 5, 000 
Total ................................................ --5-l97,86l --5~~900 
a Unreported. 
BEDFORD COUNTY. 
(Coal produced iu 1888) 248,159 short tons.) 
The coal mines of this county, together with those of Huntingdon 
and the greater portion of those of Blair, are located in the Broad Top 
semi-bituminous coal pasin. There was a falling off in the reported 
product of the mines of this county of 63,293 tons during 1888. 
The largest operator in the county was tlle firm of Messrs. Sweet & 
Brown, who during the year produced 90,000 tons, although it was 
6,000 tons less than during the previous year. The coal beds of this 
county belong to the Lower Productive Ooal Measures. Tlle names 
which have been adopted for these coal beds have been local, since it has 
only been within the last few years that the Geological Survey of the 
State has established the identity of these coal beds with those of the 
Freeport, Kittanning, and Ularion beds of the western Pennsylvania 
bituminous coal fields. 
342 MINERAL RESOURCES. 
Bedford county mines, operators, and product in 1887 and 1888. 
1887. 1888. 
Collieries. Operators. 
Short tons. Short tons. 
Brown·-----··---- Sweet & Brown .................... __ 1 96,000 ] 90,000 
Cambria . _ .. _ ... _ Clearfield Consolidated Coal Company. 1 35, 000 
Chevington ............. do............................... 1 23,000 
Coaldale .......... Roda. Maher & Co.................... 1 22,000 
1 47,040 
1 16,800 
1 7, 814 
Cunard.------ . .. R. B. Wig~on Bons................ .... 2 60,0110 
Dn~al ............ E.P.Jenkms&Co................... 1 8,831 
2 (a) 
1 2, 711 
Harriet Lane . . .. . Langdon & Co .. .. .. .. .. . . . . • • . • . .. . . . . ............. . .. . 
Mount Equity . . . . Kemble Iron Company............... . 1 66, 621 
New Hampshire Whitehead & Co ...................................... .. 
1 10,882 
1 65,404 
1 7, 508 
Total .............................................. . 8 311,452 10 248, 159 
a Unreported. 
BLAIR COlJNTY. 
(Coal produced in 1888, 314,013 tons.) 
The total product in this county in 1888 was 26,646 tons greater than 
in 1887. Wit.h the exception of the sub-Carboniferous beds mined by 
the Tipton Run Coal Company, all the beds worked belong to the 
Lower Productive Measures. The largest operator in t.he county dur-
ing the year was the Blair Iron Company, which operates the Benning-
ton slope and the Lemon drift. In the former mine the Lower Kittan-
ning bed is worked, and in the latter the Upper Freeport. The next 
largest operator was the Tipton Run Coal Company, working the coal 
beds in the Pocono formation, No. X, along the eastern escarpment of 
the Allegheny mountains, south west of Altoona. This is the only lo-
cality in the State where the coal beds of this . formation have been 
worked on a commercial scale. 
Blair county ntines, operators, and product in 1887 and 1888. 
1887. 1888. 
Collieries. Operators. 
Min". p~::.~~o- Min"·! p;r~o-
J-------------J--------------------------1 
Short tons. Short ton1. 
Beech Grove...... Beech Grove Coal Company........... 2 17, I 00 2 21, 863 
Bennington Slope. Blair Ir~m and Coal Company._.. . .... 1 66, 554 1 2R, 538 
Glenwhite........ Glenwb1te Coal and Lumber Company. 1 52 666 1 38, 848 
Elorseshoe .. . .. .. A.ltoona Coal Company................ 1 27: 232 1 38, 313 
Lemon............ Blair Iron and Coal Company . . • . . . . . . 1 53, 380 1 97, 056 
Porter Shaft...... Dennison, Porter & Co...... . . . . . . . . . . 1 40, 435 1 40, 049 
Tipton Run . . . . . . . Tipton Run Coal Company...... . . . . . . 2 30, 000 2 49, 346 
·rotal ....... ·I--.............. ·.· ...................... --9- 287:367 - --9 314,013 
BRADFORD COlJNTY. 
(Coal produced in 1888, 163,851 tons.) 
The total product of this county during 1888 was 3,565 tons less than 
during the previous year. The Towanda Coal Company is rapidly ex-
hausting its coal territory. This company has been producing coal con-
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tinuously since 1856. The :ft>llowing table exhibits the product of the 
Towanda Coal Company since 1865 : 
Production of the Towanda Coal Company, 1865 to 1888. 
Years. Short tons. Years. Short tons. 
---------------------l--------11---------------------------
1865 ........................ ---· 
1800 .......................... . 
1867 ........................... . 
1868 .......................... . 
1869 ........................... . 
1870 ........................... . 
1871. .......................... . 
1872 ............. - ••.. - ...•.. - .. 
1873 ........................... . 
1874 ........................... . 
1875 ........................... . 
1876 .......................... .. 
6,886 
3,881 
27. 661! 
67,080 
176, 307 
196,310 
239,240 
263, 960 
252,329 
215, 572 
200,424 
160,343 
1877 .. - ................... - . --. 
1878 .......................... . 
1879 .......................... . 
1880 .......................... . 
188l. ........................ .. 
1882 ......................... .. 
! 
1883 .......................... . 
1884 .......................... . 
1885--- ... - ......... - ...... - ... 
1 !rd ::: :-:-:-:-:-:-:-:-_:_:_:_::::::: ::::: 
164,344 
165,025 
237,608 
246,064 
223, 172 
210, 917 
226,806 
181, 786 
246.397 
145,208 
99,416 
109,851 
The only other large commercial operator in the county during the 
year was the Long Valley Coal Company, which produced 54,000 tons, 
or 14,000 tons less coal than during the previous year. The product of 
this county is taken almost entirely by local consumers and consumers 
in central New York State. 
BUTLER COUNTY. 
(Coal produced in 1888, 194,715 short tons.) 
This county produced 32,9fil tons more during 1888 than during the 
previous year. The increased product is to be accounted for largely 
by the increased shipments of the Pittsburgh and Fairport Coal and 
Coke Company, the Mahoning Valley Iron Company, the Mercer Coal 
Company, and the Allegheny Coal Company. All the coal beds which 
are worked in this county belong to the Lower Productive series, and 
almost the entire product is taken from the Kittanning coal beds. The 
product is shipped to consumers north of the county. 
Butler county mines, operators, and P''oduct in 1887 and 1888. 
1887. 1888. 
Collieries. Operators. 
Short tons. Short tons. 
1 4, 9i4 1 ............. 
1 25,759 1 39,288 
1 25,000 1 33,180 
1 240 1 (a) 
1 15, 000 1 21,300 
1 35, 007 1 45, 000 
1 10,000 l 9,413 
1 35, 232 1 26,534 
1 8, 392 1 (a) 
1 2,160 1 20,000 
Aobarr .. .. .. .. • .. Aobarr Mining Company ........... .. 
Allegheny . . • . . . . . Allegheny Coal Company .....•..••... 
Barnes ........... Mercer Coal Company .............. .. 
l3oyce . . . . . . . . . . . . Hamilton Cannel Coal Company ..... . 
Chisholm ..... _... Mercer Coal Company .............. .. 
Gomersal ......... Mahoning Valley Iron Company .... .. 
Karns ............ W. C. Mobley & Co ................. .. 
Keisters.......... Union Coal and Coke Company, limited 
Kelly ............. Kelly Coal Company .. ..... ......... . 
Keystone......... Pittsbur_gh and Fairport Coal and Coke 
Company. 
----------
-----
Total .......... : .................................... . 10 161,7641 10 194, 7Y> 
a Unreported. 
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CUIBRIA COlJNTf. 
(Coal produced in 1888, 1,540,460 short tons.) 
The product of coal in this county during 1888 was 118,480 tons 
greater than tluring the previous year. This increased tonnage is to 
be accounted for by the opening of the new coal mines and the in· 
creased railroad facilities afforded for the shipment of the coal, which, 
outside of that consumed in the county, is sent principally to the east-
ern markets. The largest operator in the county was the Gallitzin 
Coal and Coke Company, whose product, however, during the year was 
2,071 tons less than during the previous year. The introduction of 
natural gas into this county during the past three years has decreased 
to a great extent the local consumption of coal. The total product of 
the county during the past year was greater than during any previous 
year. Six new coal operating companies commenced mining coal dur-
ing the past year, and produced in the aggregate 103,878 tons. 
Camb1·ia county mines, ope1'ato1·s, and p1'oduct in 1887 and 1888. 
-1887. 1888. 
Collieries. Operators. 
, _______ , ______________ , __ -------1·----1 
Short tons. Short tons. 
Amsbry .......... Cambria Coal and Coke Company ......•.•.. . ........... 
Anchor ...•••.... _ Clearfiel(l Consolidated Coal Company. 1 20, 196 
Argyle ........... Huff & Coulter ........................ 1 115,337 
9, 374 
1 112,854 
Aurora ...... . .... Heist & Luke......................... 1 21,861 
Ben's Creek Plane E. W. Mentzer......................... 1 34, 703 
1 27, 600 
1 41, 786 
Black Diamond.. . J. H. Miller...... . . . . . . • . . . . . . . . • • . . . . . 1 36, 000 
Blanc ........................................................... · ... . ..... .. 
1 8, 895 
1 ll, 800 
Conemaugh ....... Cambria Iron Company............... 1 16,663 
Cushon . .......... . ... . . do................................ 1 19,965 
1 7, 61\l 
1 24,642 
Delaney .......... J.H.Haywood ........................ 1 55,439 
Diamond . . . . . . . . . Haywood Coal Company . . • . . . . • • . . . . . 1 9, 000 
DysartNo.1 ..... CaronLeahy.......................... 1 14,500 
1 84,6::12 
1 7, 000 
1 14,000 
Dysart No. 2...... D. Laugh man .. .. .. .. . .. . .. .. . .. .. .. .. 1 48, 200 
Eagle .. . .. .. . .. . ,T. Gwin & Son . ...................... ~ 1 7, 294 
Eldorado ......... Wray&Co . ... .'....................... 1 10,000 
Euclid...... . . .. .. Euclid Coal Company.......... . .. . .. . 1 21, 298 
Gallitzin Shaft . ... Taylor & McCoy . . .. .. .. . .. .. .. .. .. . 1 165, 214 
Great Bend ...... . Great Bend Coal Company............ 2 65,000 
Griffiths _......... Fend & Cover .... . ... ..........•..... _ 1 8, 020 
1 62,600 
l 5, 243 
1 7, 667 
1 22,684 
1 149,869 
2 48, 175 
1 6, 720 
fitr;i_~~- :~~~~::~ :: tik/a:~11c~m&p~~;~~::::::::::~::~::: ::::::: : ~ ~: : :~:::: 
Lower Gautier . . Cambria Iron Company ........... . .. _ 1 10, 448 
Martindale Slope _ J. C. :Martin & Co . .. . . .. . . .. . . .. . .. .. . 1 60, 000 
Miller ............ Miller Coal Company ................. _ 1 20,000 
Mitchell Slope... . Gallitr.iu Coal and Coke Company.... 1 171, 525 
Mo!lbannon ...... _ :Felix 'J'oole & Co .. . . . .. .. .. . .. .. . . .. . 1 20, 000 
1 28,262 
1 3,480 
1 
1 50, 000 
1 6, 400 
1 169,454 
1 11,507 
Mount Hope ...... Cambria Iron Company................ 1 130 
Mount Vernon Clearfield Consolidated Coal Company ........ . ......... . 
No.4. 
1 
1 43, 000 
Rolling Mill ...... Cambria Iron Company............... 1 15,704 
Rubins ........... _. __ ........ _........... ............... 1 7, 510 
1 
1 80,000 
Schuylkill ........ Schuylkill Coal Company ............ . ------- .... . .... .. 
Smittle .. .. . . .. .. Smittl!\ & Co . . .. .. . .. .. .. .. .. .. .. . . .. . 1 18, 086 
1 7, 962 
1 22,780 
Son man 1 and 2.. . W. H. Piper & Co...... . . . . . . . . . . . . . . . . 2 100, 000 
Son man Shaft..... Hughes & Shoemaker... . ............. 1 46, 378 
South Fork....... South Fork Coal Works Company.... 1 16,649 
Standard . . . . . . . . . Stand an! Coal Company.............. . 1 40, 000 
Stineman . . . . . . .. . J. C. Stinrman.... . .. .. . .. .. .. . .. .. . .. . 1 76, 860 
2 84,066 
1 56,000 
1 27,294 
1 28, 500 
1 77,436 
Webster No.3_ ... John C. Scott & Son................... 1 150,000 1 191,166 
Total .............................................. .. 33 1, 421, 980 39 1, 540, 460 
. 
CAIIBBON COUNTY. 
There is but one active coal operator in Cameron county, the Cameron 
Coal Company. The total amount of coal produced in 1888 was o.Jlly 
'100 tons, which was used exclusively for local consumption. The priiL-
cipal coal bed in this county is what is known locally as the Cameron 
or Dagus bed, the representative of the Lower Kittanning. 
CENTRE COUNTY. 
(Coal produced in 1888, 382~770 tons.) 
The total product of this county for 1888 was 125,485 tons less than 
during the previous year. With the exceptio)\ of the rather limited 
operations of the Elizabeth Coal Company and the Irvona Coal 
pany, there. was less coal produced by each mine in this county amt1n1r,:~1~~ 
the latter year than during the former. Two new operators s 
tlie county during the year, and produced in the aggregate 22;000 
Although the coal mined in the Snow Shoe basin in Ceiltre county 
long been favorably known by the coal trade as a superior coal, yet 
1mited areas which are uQderlaid by coal beds, and the cost of mining 
as compared to more favorable conditions which exist In Clearfield 
county, immediately to the west, have had a direct influence in d•min-
itthing the product of Centre county. The principal coal beds mined in 
the county are the Upper and Lower Kittanning. The largest oper-
ator is tht1 Lehigh Valley Coal 9ompany, which mines principally 
Upper Kittanni~g coal bed at the Sugar Camp mines. 
Centre county mi11e1, operators, and product in 1887 and 1888. 
1887. 
Collieries. Operators. 
tom. 
Black Diamond ... W.J.Jackson& Co................... 47,554 
Central •.......... Thomas C.Hetms & Co................ 69,218 
llllizabeth No. 3... Elizabeth Coal Company . . . • . • . • • . . . • . 41, 000 
Etna .••••.....•• James Passmore...................... 1 700 
Fountain ..•...... Graner & MaDill .......•....••••••••...••.....••....... 
Irvona............ Irvona Coal Company................. 1 2, 400 
Retort .•••••...... Geo. McLaughlin ... . .......••••..•..•.. . :... . .•....... . 
Sommerville's . . . . J. L. Sommerville & Co ................ 2 57, 312 
Sngar Camp...... Lehi~h Valley Coal Com pan'"-.... . . . . 4 206, 907 
Tunnel • • • • • . . . • • . Clearfield Bituminous Coal Corporation 2 83, 164 
1--------1~------1----1-----~:-~~ 
13 508,255 16 
11 Unrflported. 
MINERAL R:tSOU:ltC~S. 
Shipmetlts of coal from the Snow Shoe region over the Pennsylvania railroad. 
Years. Years. Shipments. I Shipments./~ 
1---------------------1 .---------------------1--------1 
1873 ·••••••••••••·••··••••· .•• . 1874 .••••••••••.••.••••••..••.. 
1875 ••••••.••.•••••••.••..••••. 
1876 ..••••••••••••••••••• ·••••· 
1877 .•..•••..••...•••.••••...•. 
1878 ·····••••• ·••••• ··••••• ... 1879 .....•..•.••.•....•. . .••••. 
1880 ••••••••••••·•··· .•.•.•••.. 
Sho~~~~~~- 1J t881 ..•..•••..•••••.•••....... 
~~: ~~g 1 I ~~~5 : : : : :: :::::: ::::: ::: : : :: : : : 
51, 399 11 188! .•••••.•...••.•.•••.•....•. 
42, 985 : 1885 .••..•••••.••..••••.••..... 
29, 168 1 1!386 .•••••.••••.•.•••....•. . .. 
56, 654 I , 1887 .. • •••.••.•.••.•••••••.... . 
56,020 J' 1888 sqoal .••••.......•••••.... {Coke ...........•••....... 
CLARION COlJXTY. 
(Coal produced in 1888, 535,192 tons.) 
Short tom. 
128,263 
233,708 
257,230 
183,271 
148,500 
113,967 
165,091 
141,099 
21,048 
.Although three new operators started in this county during the year 
and produced in the aggregate 32,573 tons, its product of coal dur-
ing the year was 58,566 tons less than during tl.le previous year, the 
principal falling off being in the product of the mines of the Fairmount 
Coal and Iron Company, wbic~ bas recently gone into the hands pf a 
receiver. The largest operator during the year was the Northwestern 
Coal and Iron Company", which produced in the aggregate 169,708 tons. 
This coal was mined almost entirely from the J..Jower Freeport bed, 
although the Lower Kittanning coal bed is the one which is generally 
and more extensively mined than any other bed in the county. 
Clarion county mines, operators, and produ,ct in 181:37 and 18tl8. 
Collieries. Operators. 
Mines. 
1887. 
Produc-
tion. 
1888. 
Mines. r~r::.c-
Short tons. Short tons. 
Acme............. Acme Coal Company........... ...... 1 9, fl97 1 44,079 
Albion............ Albion Coal Company................ . . . . . . . . . . . . . . . . • • . 1 400 
Avondale ......... Avondale M. and M. Company ........ : .... .. ....... . ... 1 19,119 
Catfish........... . Pittsbur~h Coal and Mininp; Company 1 8, 715 1 11, 807 
Church Hill . •. . . . J. McCollum . . . . . . . . . . . . . . . . . . . •. . • . . . 1 5, 000 1 ...... . ... . 
Diamond.......... Thomas Mitch('ll & SonR.... .. . ... .. . . 1 33,227 1 42,740 
Fairmount . . . . . . F;drmount Coal and Iron Company... 2 178,472 2 18, 086 
Hardscrabble . . . . . Brady's Bend Mining Company . . . . . . . 1 69, 773 1 56, 314 
Keystone . . . . . . K('ystone Coal ;\fining Company ..... 1 10, 492 1 40, 126 
:Mineral Ridge... . Mineral Ridge Coal Company.... . .... 1 42, 4l!O 1 37, 950 
:Monarch.......... Monarch Coal Company............... . . . . • . . 1 13,054 
Pine Run........ Stephenson & Mitch AU............... . 1 68, 863 1 50, 374 
Red Bank .....•... David & John D. R"('ynolds . . .. .. . . . . . 1 40, (\00 1 31,435 
Star . . . . . . . . • . . . . . Northwestern Coal aud Iron Company . ___ 2 ~'_ 889 ___ 2 __}~9, 708 
Total .........•...•.................. -····· ...... ··· · 13 593,758 16 535, 192 
. 
CLEARFIELD COUNTY. 
(Coal prodnced in 1888, 5,398,981 tons.) 
The total product of the mines of this county dnriug 1888 was 
218,670 tons greater than during the previous year. This increased 
tonnage is due not only to the increase in the. product of many of the 
old mines, but also to the opening of a large -number of new ones, 
•:~rnR;Il are now being worked by ten newlyJOrgan~ coal comP8!l" 
total .product during the year of the new companies was 8 ,4l'J 
The largest operating company in this county is the Berwind· 
Ooa.l Mining Company. The coal beds mined belong exclusively 
the Lower Productive Measures, and the coal bed wh1ch is most tu:· 
lt;1~n:sively mined, an<l which supplies the bulk of the company's product, 
the Lower Freeport, which is locally known s the Moshannon. 
The rapid development of the rpines of Clearfteld county is sntll-
.Ai.o.nH,r shown in the coal tonnages of the Tyrone and Olearfteld branch 
tbe Pennsylvania ra.i1roa.d during the las twenty-seven years, and 
in the tonnages of the Beech Creek railroad, which are- given belowz 
:E11l•~~t lllilt't'INI over till Tyrone and Clearfield branch railroad during the Ztllt tt~~en.tJ·B8Nft 
188a. ·••••••••••••••••••••••••· 1863 ••••••••••••••••••••••••••. 
1864 ••••••••••••••••••••••••••• 
1865 .••••••••••••••••••••.•••• 
1866 ••••••••••••••••••••••••••. 
1887 ••••••••••••••••••••••••••• 
1888 ••••••••••••••••••••••••••• 
1889 ••••••••••••••••••••••••••• 
1870 ••••••••••••••••••••••••••. 
1871 •••••••.••••••••••••••••••. 
1878 •••••••••••••••••••.••••••• 
una .........••••••.....•...... 
1874. ••••••••••••••••••••••••••. 
:1875 •••••••••••••••••••••••• ~-. 
Years. 
yearB. 
Short tona.j 
7,239 
24,330 
65,380 
60,629 
107,878 
166, 36i 
170,335 
259,994 
379,863 
M2,896 
4.31, 915 
592,860 
639, eao 
928,297 
Short tons. 
Yean. 
1878 ...................... - ••••• 
1877 •••••••••••••••••••••••••• 
1878 ........................... . 
1879 .• ··'·· •••••••••••••••••••• 
1880 .••••••.••••••••••••••••••• 
1881 •.•••••••••••••••••••••••• 
1882 .•••••••••••••••••••••••••• 
1883 ···-~-- .•••••••••••.•••••• 
1884 ••••• •••••• ••••••.••••••••• 
1885 .•••••• •••••• •••••••••••••. 
1888 •••••.••••••••••••••••••••• 
1887 ••••••••••••••••••••••••••• 
1888 . •••••••••••••••••••••••••• 
-
Years. 
1, 281,881 
1,814..,927 
1,295,201 
1,631,120 
1, 73,9, 873 
2, 4.01, 987 
2,838,970 
2, 857,710 
3,173,363 
2, 901,613 
2,273,147 
a. 256,328 
3,389,88& 
Sbortt.on& 
-
1882 • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • 1886 ..••••••••••••••• - ••••••• ·•• 1, 050, 288 
1883 ....................................... 1887 ••••••••••••••••••••.•••••• 1,851,579 
1884 •••••••••••••••• -.. • • • • • • • • 234, 751 1888 ••••• -...... • • • • • • • • • • • • • • 1, 69&, 406 
1885 ••••••• ~··················· 774,055 
...... .' 
'•. 
Clearfteld county minu, operatorB, and product i• 18S7 and 1888. 
1887. 1888. 
Operators. 
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Clearfield county rnines, operators, and product in 1887 and 1888-Continued. 
Collieries. 
Columbia Nos. 1 
and 2. 
Columbia No.3 ... 
Colorado ......... . 
Cuba .......... .. 
Cunard and Shoff 
Decatur ......... . 
Derby .......... .. 
Dixon ........... . 
Drane .......... .. 
Elizabeth ........ . 
~~~: :~:::::~::: 
Excelsior ........ . 
Ferndale .•.•.•.... 
Fm.nklin ......... . 
Gazzam ........••. 
Operators. 
Mitchell, Lazar & Co ................. . 
..... do ...................•••......... 
Jackman & Ellsworth ............... . 
Cuba Coal Company ................. . 
R. B. Wigton Sons ........•........... 
John Nuttall & Co .•...•.............. 
T. Barnes & Brother .....•............ 
H. C. i:;prin~er & Co. (a) . • • . . • • . .•.•.. 
T. C. lleems & Co ........••........... 
Elizabeth Coal Company ............. . 
Erupiro Coal Company .............. . 
Berwind-White Coal .Mining Company 
H. G. Fisher ...................... · ... . 
Ferndale Coal Company .............. . 
Berwind- White Coal Mining Company 
Clearfield Bituminous Coal Corpora-
tion. 
Glenwood No. L .. Williams, Morris & Co ............... . 
Glenwood No.2 .. Ruse & Long ......................... . 
Grassflat . . . . . . . . . Clearfield Bituminous Coal Corpora-
tion. 
2 
1 
1 
1 
2 
1 
1 
1 
1 
2 
1 
6 
4 
1 
2 
1 
1 
1 
3 
1887. 
Short tons. 
125, 312 
31,980 
81, 000 
15, 580 
39, 000 
35, 000 
36,971 
GO, 000 
58,762 
55,000 
110,500 
493, 729 
155, 562 
9, 500 
163, 307 
79, 155 
101, 179 
38,000 
11,500 
Hawk Run ..•..... Jones, Mull & Co...................... 1 24,000 
Hudson ......... . R. B. Wigton Sons..................... 1 6, 000 
2 
2 
l 
1 
1 
1 
1 
1 
1 
3 
1 
G 
4 
1 
2 
1 
1 
1 
3 
1888. 
Short tons., 
155, 0151' 
26,681 
79,938 ' 
42,585 ' 
19, 155 
67, 1381 4-!,149 
50,617 
32,544 
70,000 
83, 665 
628, 218 
163, 045 
12,975 
160,937 
79,80.3 
106,440 
32, 086 
121,671 
37,408 
Irvona Co~ and Coke Company....... 1 79,000 1 51,170 
Berwind-White Coal Mining Company 1 70, 000 1 55, 000 
Irvona No. 1 .•.•.. 
Karthaus ....... .. 
Frey burger & Butterworth........... .•••.•. .•. . .. . . . . . 1 164 
Keystone Coal Company (b) • • • . • •• • • • 1 8, 88-i 2 82, 954 
Kentuck ........ .. 
Keystone ........ . 
K)ler ............ . R. C. Fishburn . . . . . . . . . . . . . . . . . . . . . . . . 1 51, 800 1 30, 4.61 
Lancashire ..... .. T. Barnes & Brother.................. 2 89,632 2 93,682 
Laurel Run ...... . J. M. Bacon........................... 2 46, 157 2 42, 728 
Leatherwood Coal Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3, 500 
H. Liveright & Co..................... 1 90,479 1 78, 635 
Leatherwood .... . 
Logan .......••••• 
Logan Ridge ..... . A. H. Sm1tb . . . . . . . . . . . . . . . . . . . . . . . • . . 1 8, 979 .••......••....... 
Loraine .......... . Reakirt Brothers...................... 1 45,081 GO, 126 
Lueder SlQpe ... .. A. B. & G. V.Lueder ...... .....• ..... 1 3, 074 ................. . 
Mapleton ........ . 
Montana ......... . 
Morgan ......•.... 
Morrisdale .••..... 
Moshannon ..•.•.• 
Berwind-White Coal Mining Company 1 3-t, 7G2 
Squires & Co .......................................... .. 
H. Livt>right .......................................... . 
R. B. Wigton Sons..................... 3 120, 000 
Clearfield Consolidated Coal Corpora- 1 32, 000 
tion. 
Mount Vernon .......... do .. .. . ... . .. . .. .. .. .. ... .. .. .. .. 3 134,000 
N atioLal. . . . . • . . . . National Coal and Coke Company.. . . . 2 38, 296 
Oakland . . . . . . . . . . Samuel Hegarty........... . . . . . .. .. .. . 1 35, 000 
Ocean....... . . . . . B~>rwind-White Coal Mining Compeny 3 134, 423 
O'Shanter.. •• • . . . O'Shanter Coal Company.............. 1 16, 803 
Pacific ........... Berwind-White Coal Mining Company 2 316,510 
Pardee ............ W. P. Duncan & Co. (c).............. 1 217,601 
Ramey............ Thos. Barnes ..•..•••••......•........................... 
Reading .......... H. Liverigbt ............ ..... . .. ... .. 1 22,658 
Rochester ........ The Bell, Lewis & Yates Coal Mining 3 363,594 
1 
1 
1 
3 
1 
18,598 
6, 262 
24,584 
81,250 
50,400 
3 101,920 I 
2 38,997 
1 .......... . 
3 163, 368 
1 50, 354 
2 219,351 
1 237, 049 
1 3, 4-41 
1 26,211\ 
3 355,222 
Company. 
Rothrock ......... R. B. Wigton Sons..................... 1 175,000 1 164,003 
Sobieski.......... Alice ·wilkinson...................... 2 40, 092 2 9, 804 
Spring HilL ...... Walton & Ganoe (b) . .. .. • . .. ... • .. • .. 1 7, 370 1 5, 4-54 
Sterling .......... Robert Hare Powel & Co ......... __ .. 2 28S, 206 2 137,498 
Victor . .. . • .. . . . . . Victor Coal Company ......... _....... 3 107, 129 3 • 18, 916 
Vulcan ........... R. B. Wigton Sons ... .. ...... ... . .. .. . 1 50,000 1 38,727 
Webster No.4 .... Bl'ulah Coal Company................ 1 GO, oo·o 1 74, 5(]9 
Williamsport..... Clearfield Coal Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 7, 874 
Wills Run ........ J. L. Somerville & Co.................. 1 33,492 1 79,741 
Woodland . . . . . . . . J. M. Cook . • . . . • • • • • . .. . . . . . . . . . .. . . . . . . . . . . . . . . . . .. . . . . 1 8, 000 
Yorkshire .. • . . .. . T. Barnes & Co . .. . . . . . .. .. . .. .. . .. .. 1 7, 500 1 3, 877 
Estimated production of new mines u n;reported............ .. .. . . . d, 000 ................. . 
Total. .............................................. . 96 5, 180, 311 104 5, 398, 981 
a Frank Morrison, 18_88. b Victor Coal Company,l888. c Geo. J. Magee, 1888. 
There are many isolated areas of the top lands of this county, whieli 
are underl~id by the tower beds of the Lower Productive Coal Mea&: 
ures. These beds have been prospected, and worked on a commercial 
scale at various times during the past twenty-five years. The thin· 
ness of many of the beds, the poor character of the coal as com-
pared with that in other pounties, and their height in the hill topk 
above the grad~ of railroad lines have all militated against the exten--
sive development of the coal, although it is estimated that there ... .._..,,_~---··_,.. 
between 15,000 and 20,000 _acres of land in the county underlaid bY. 
workable coal beds, which have an agg_regate available tonnage of about 
000,000 tons. During 1888 the Kettle Oreek Coal Comnany, whose 
~""- "'' 1"~l>Q are l~ated on the hill tops above the valley of Kettle creek, p~ 
dneed 32,000 tons. 
ELK C01rHY. 
(Coal produced in 1888, 555,960 tons.) 
Two new operators started in this county during the year: theBazel 
mines of Kaul & Hall, and the Whitehead mine of the Elk Coal and 
Company. The total product of these two new companies for 
was 19,336 tons, although the total production of coal in the 
~eonn1;y d"ring the yea was 53,797 tons less than during the previous 
The ooal beds be ong to the Lower Productive Coal Me~lllrefll,· ~: 
which have a greater dev lopment of tllickness in the Meade ~o.n·.(!~l' .' 
basin, in Wharton township, than anywher ~lse in the ceunty. 
principal coal bed mined is the Low~r Kittanning, which is.kqown 
~'llilfte:rent local names, such as Dagus bed, Saint Mary'-s bed, the Nobel''t'S:.X 
the Gas bed, etc. One of the most important results accompUisne~ 5; 
tbe Geological Survey of the State in northwestern Pennsylvania 
the establishing of the ideqtity of the Lower Kittanning co~l bed in 
different i~lated basins of Elk county. 
EZk C()'U,nty mines, operators, and product in 1887 andl888. 
1887. 
Operators. 
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FAYETTE COUNTY. 
(Coal produced in 188A, 5,208,993 tons.1 
The increase in the coal product of this county for 1888 over 1 
was 668,671 tons, being a greater total increase than in any other 
county, with the exception of Allegheny. Four new establishments 
started during the year, which produced an aggregate of 76,301 
There are three distinct coal basins in this county, known resno.roh,rr.ol' 
as the Second or Ligonier, the Third or Connellsville, and the F 
basin. The famous Connellsville coke is produced exclusively in 
county. The coal from which it is manufactured is taken from 
Connellsville bed, which is geologically identical with the gas coal 
in the Pittsburgh region and the great coal bed of the Cum...,v.._U.., ... \6_~ 
region in Maryland. .Although most of the coal produced is taken from 
the Connellsville b~d, there are several other coal beds in the county 
which can ultimately be profitably mined, but whose development at 
the present time is entirely overshadowed by the exceptional qnali 
and extent of the Connellsville bed. 
During the past few years great interest bas been manifested in the 
possibility of the exhaustion of the Connellsville coal bed, and numerou 
claims have been made by prominent operators that very small areas 
exist, underlaid by the Connellsville bed, wllich would supply coke that 
was not under the control of the present coal-operating or coke-manu-
facturing companies, and which would compare with that at present 
being manufactured by these companies. While there are, no doubt, 
large areas which are underlaid by the Connellsville bed where the 
coal is not so good nor so well adapted to the manufacture of coke as 
tllat contained in the areas at present worked, yet no fe~r should be 
entertained by coke consumers but that the Connellsvilie coke can be 
made for many generations. 
The 'fhird 'or Connellsville coke basin really extends throughout the 
eastern limits of Fayette and Westmoreland counties, from Blairsville, 
on the Conemaugh river, in Indiana county, southwest, east of Latrobe, 
on the main line of the Pennsylvania railroad, through Pleasant Unity 
and Mount Pleasant, in Westmoreland county, and through Connells-
ville, Uniontown, and West Fairchance, in Fayette county. There is no 
doubt but that large tracts within this area or within this basin will 
ultimately be developed, and that it will produce a coal which, if not 
equal to the present Connellsville, will certainly be comparable to it. 
The largest operator in the county is the H. C. Frick Coke Company, 
which i~ the largest combined coal mining and coke manufacturing con-
cern in the United States. 
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Fayette cotmty mines, opemtors, and prodnct in 1887 and 181"8. 
Collieries. 
Albany .......... . 
Anchor .......... . 
Atlas . ...•........ 
Carondelet ....... . 
Cflllar Rill ...... . 
Clarissa ......... . 
Climax: ......•... . 
Clinton . ........ . 
Coalbrook .••...•. 
Cora ...•. . ....... 
Cupola .......... . 
Dexter .... . ...... . 
Diamond .... . .. . 
Eagle ...•••....... 
Fairchance . . ..... 
Fayette ......•.... 
Ferguson ....... . 
b'ort Rill ........ . 
Founllr,y . ........• 
Fountain ........ . 
Franklin ........ . 
Frick ...........• 
]'urnace . ........ . 
Grace . ... . ....... . 
Great Bluff ..... . 
Gormania ....... . 
Henr.v Clay .. . . . 
Hill Farm .... . .. . 
Home . .......... . 
Jackson ... . .. .. . 
Kyle Farm ...... . 
Leisenring ...... . 
Lemont ...•....... 
Little Alps ...... . 
Little Pittsburgh. 
Little Redstone .. . 
Luth ............ . 
Operators. 
Snowclen & Hogg .................... . 
Penn8ylvania. Manufac;;uring, Mining 
1 
1 
U!!!7. 
Short tonS>. 
70,300 1-
28, 000 
and :-iupply Compan.v. 
Atlas Coke Company (limited) . . . . . . . . 1 48, 376 
E. C. !furlong.......................... 1 1:!, ouo 
Bratlford & Lynch..................... 1 H, 440 
James Cochran Sons & Co . . . .......... 1 58,520 
Eli Leonard & Sons. . . . .. .. . . . . .. . . . .. . 1 20, 000 
B. F. Keister & Co. (a)................. 1 17, 072 
Hafferty & Donnelly (b) . . ... .. . ... . . . . 1 42,247 
J. 8.Newmeyers & Sons ...••.. ....... 1 21,418 
H. C. ]'rick Coke Company .......................... . . .. 
Joseph R. Stauffer & Co............... 1 16, 52! 
RafftlrLy & Donnelly (b) . . . . . . . . . . . . . . . 1 35, 3!J!J 
H. C. Frick Coke Company . . . . . • . . . . . . 1 45, 000 
Fairchance Furnac·e Company . . . . . . . . 1 48, 2;i4 
Fayette Coke and }"urnace Company.. 1 73,748 
Dunbar Furnace Company............ 1 41, 0-!2 
W.J.Rainey .......................... 1 83,200 
H. C. Fl'iek Coke Company............ 1 6J, 000 
E. A. Humphries...... .. .. . . . . . . • . .. .. 1 25, 293 
B. F. Keister & Co. (a)................. 1 22, 500 
H. C. Frick Coke Company . . . . . . . . . . . . 1 63, 000 
E. A. Humphries .. . . .. . . . .. . . . . . . . . . . . 1 2, fiOO 
W.J. Rainey.......................... 1 171,649 
Isaac Taylor . .. .. .. . . . . . .. . . . . . . . . .. . 1 5, 652 
John W. Hall & Sons (c)............... 1 32,566 
II. C. Frick Coke Company........... 1 60, 000 
Dunbar Furnace Company .. . . . . . . ... . 1 88, 422 
Stauffer & Wiley...................... 1 11, il03 
Jackson Mines Company.............. 1 27, 000 
lllis::t & Marshall . a................................ ') 48,435 
The Connellsville Coke and Iron Com- 376, 20! 
pany. 
R Hogsett & Co ........•.•............ 
John Underwood ..................... . 
R. K Schmertz & Co .....•............. 
Joseph Rutherford .......•.......... 
Chicago and Connellsville Coke Com-
pany. 
1 
1 
1 
1 
1 
78, 000 
5, 000 
7, 348 
4, 560 
120, 000 
Mahoning . . . . . . . . Cambria Iron Company................ 1 60,228 
Merchant. . ... . ... David Bowtller ...... . . . . . . . . • . • . . . . . . 1 198 
.Moreland. . . . . . . . . W. J. Rainey . . . . . . . . . . . . . • • . . • . . . • . . . . 1 14, 021 
Morgan ........•.. H. C. Frick CokeCo .....•.....•.....••............•..... 
Morrel. ........... Cambria Iron Company................ 1 239,512 
Mount Braddock . R. Hogsett & Co ...... . ................ 1 17,000 
Nellie............. Bronn & Corhran . . . . . . . . .. .• . .. . . . . . 2 100,050 
Painter.......... . Rafferty & Donnelly (b) . . . . . . . . . . . . . . . 1 119, UJ2 
Parrish...... . ... Dun b.l.r Furnace Company ....•....... . ................. 
Paul...... . . . . . . . . W. ,J. Rainey . . . . . . . . . . • • . . . . . . . . . . . . . . 1 7, 067 
Pinnsville ........ PinnsvilleCoke Company............ . . 1 38, 683 
Percy ...... . ...... Percy Mining Company............... 1 37,782 
Plummer & David- Pittsburgh and Connellsville Gas Coal 2 180, 000 
son. and Coke Company (a) 
Rainbow.......... Rainbow Coal and Coke Company.... 1 33,000 
Redstone ......... J . .M. Schoonmaker Coke Company.... 3 215, 000 
Rist .............. H.C.l~rickCokeCompany............. 1 112,500 
SnowHill ....... ;. AlpsCoalCompany.................... 1 51,563 
Sterling . . . • • . . . . . J. M. Schoonmaker Coke Company..... 2 195, 000 
Stewart. .. ... . . . . Stewart Iron Company (limited).:..... 1 86, 357 
Stony Hill . . • • • • . . Stony Hill Coal Company . . . . . . • . . . • . . 1 28, 500 
Summit........... H. C. ]'rick Coke Company . . . . • . . . . . • 2 102, 000 
Tip Top ................ do ...... ... .. ....... ..•••• .••••. 1 75,000 
Tremont . • . • • . . • . J obn A. Wood & Son. .. . . . • . . . • . • • . . .. 1 4, 000 
Trotter,.......... H. C. Frick Coke Company............ 1 337,500 
Tyrone . . . . • • • . • • . Laughlin & Co. (limited) .. . • . . . .. . .. . . 2 04, 018 
Umpire........... C. L. Snowden & Co.. .. ••. ...... ...... 1 41, 800 
g~l~~d;l~·:::::::: ~e:rd ~~-~~\~r~0.::::: :::::::::::::::::: i ~; ~~~ 
Ursina ..••••..•••• Connellsville and Ursina Coal and Coke . ....•............ 
1 
1 
1 
1 
1 
l 
1 
1 
1 
1 
1 
1 
] 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
3 
1 
1 
18!!8. 
Short tons. 
52,974 
25,000 
34,840 
22,800 
15, 000 
11, ll9! 
53, 200 
9, tiOO 
52,276 
21, 973 
24,000 
8, 287 
4, 934 
46, 000 
5!, 300 
52,675 
. ............. 
75, 000 
25,000 
32,380 
ti, 000 
40,000 
................... 
225,000 
6,163 
7, 220 
46, ooo I 
76,911 
5, 457 
37, 500 
5!, 5~o I 
567,734 
65,000 
11,400 
167, 360 
85,414 
152 
1 .......... . 
1 
1 
1 
2 
1 
1 
1 
1 
1 
2 
1 
3 
1 
1 
2 
1 
1 
2 
1 
1 
1 
2 
1 
1 
1 
1 
24,000 
305,433 
36,800 
153, 862 
88,595 
24-, 001 
42,750 
42,200 
22, 714 
211,164 
33,640 
316,719 
200,000 
70,453 
277,061 
85,640 
45,000 
110,000 
62,000 
21,829 
380,000 
52,713 
66,614 
34,563 
14,025 
4, 300 
Company. 
Valley ........... H. C. Frick Coke Company............ 1 105,000 1 125,000 
Wheeler.......... Cambria Iron Company.... . . . . . . . . . .. 1 64, 070 1 90, 110 
White .................. do ..... .... .. ...... ...... ....... 1 114,000 1 122,000 
Wynn . . . . . . . . . . . . Wynn Coke and .Mining Company . . . . 1 11, 850 1 22, 790 
Youngstown ...... Youngstown Coke Company (limited). 1 107,399 1 ' 98,651 I I Total ..•...•............•...............•.•••.•...••• 78/ 4,540;362 82 5,208:993 
. -4 H. C. Frick Coke Company, 1888. .b McClure Coke Company:, 1888. c J o~. Turn bull & Sou, 188&. 
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GREENE COUNTY. 
(Coal produced in 1881;, 5~323 tons.) 
The great depth at which the more valuable coal bed~ underlie the 
surface in Greene county will prevent their active development for many 
years, since the cost of mining will be so great that operators in t lle 
county cannot profitably compete with the cheaper mining of more 
superficial coals in the adjoining regions. The entire surface i~ under-
laid by available beds. 
Greene co~tnty ntines, operators, and product, 1888. 
Collieries. Operators. .Mines. Short tons. 
Camp ....................... Thomas Flowers.............................. 1,900 
Slippery Rock .. . .. • . • .. .. ,Johnson & Leonard ....................... _ .. 2, 82:l 
Stewart ..................... Stewart & Clark............................. 600 
--·~ ---
Total.................. ...... ............ ...... ............ ...... ...... 3 5, 323 
HUNTINGDON COUNTY. 
(Coal produced in 1888, 281,823 tons.) 
The coal fields of this county are contained exclusively in the Broad 
Top semi-bituminous field. The mines are opened on both sides of 
what is known as the Broad Top mountain fieLd, ou both si<les of the 
mountain, being known respectively as the east and west fields. The 
largest operator in the couuty was the Rock Hill Iron and Coal Company, 
in the vicinity of Robertsdale, in the east Broad Top field. The pro-
duction of coal by this company duriug the year was practically the 
same as during the previous year. About oue-third of the product of 
this compauy is commmed at its furnaces located at Orbisonia, and the 
remaining two-thirds is shipped east by the Broad Top railroad to 
1\Iount Onion, and thence east and west by the Pennsylvania railroad. 
On account of the superior character of the coal it is much sought for 
by the trade to supply special consumers. Although a Yery small area 
of the southwestern corner of the county is underlaid by coal beds, yet 
the amount of a'ra1lable coal is very considerable, and -there are no 
facts to warrant the popular impression that the coal beds will be early 
exllausted, since the amount of available tonnage contained is such as 
to' make it impracticable at the present time to enter into any specula-
tion on this question. 
.. 
Years . Short tone. 
• 
1873 ........ ·----· ·----··---·--· 
1874- ·••••• ·----· -·---··---·--· 
Years. 
1881 ----- -· ·----- ····-· •••.• --· 1~2 ··----· -·······---···· --· 
I Short tons .. 
~~~:: :::::::::::::::::::::::::: 
350,245 
226,693 
204,921 
159,779 
140,143 
150,204 
141,594. 
174,736 
~~: ::::::::::::::::::::::::::I' 
204,819 
271,216 
196,534 
192,706 
176,075 
385,796 
357,438 I-' 
376,958 
1877. ----·· -·--·· ··---.-- ••.••. 
1878. ·-····. --- -~ ••••••• --.---. 
1879. ·----- ····-· •••• --.--.---. 
1880 .•••••• ·---·· ------. --·.- •. 
1885 •.•••••••••••••••••••••••• ~ 
1886 ........................... . 
J887 ··-·-········ ···-·········· 
1888 ···---- ·--·-· -----······--· 
. 
Coal carried by tluJ Ea8t Broad Top railroad to the Pennsylvanit~ railroad at Mo?M&t 
Years. 
1875 .......................... . 
18'78 ........................... . 
1877 ............................. .~. 
1878. ··--·· •••••••••••••••••••• 
18'79 .......................... . 
1880 .......................... . 
1881 .......................... . 
Shontona. Years. 
43,567 1882 ..•••••.••••........•...••. 
66,104. 1883 •. --· •• -··· •• ··--··.- ••• - -· 
M, 738 1884. .......................... . 
63,068 1885 ·····--········--····-··--· 
67,929 1886 •. --.------ ~- ------.--.---. 
72 4.50 1887 ....... •••••• ........... - --
91:74.5 1888 .......................... . 
. 
Shorttona. 
99,096 I··· 
"''137 43,&u 
51,878 
51,05Cf 
4.8,181 
55, 791) 
In this connection iL is interesting to note the shipments of Oumoor-
nd (West Virginia portion) coal over the former railroad and the Pen.n-
lvania railroad from Huntingdon junction. 
81dpment8 of Cumberland coal over tluJ PennsylvaniQ, and the Huntingdon and Broad 
' 
Years. 
, 
1873. ·--- -·. ···-· ···--·.-- .... . 1874 .! .................... . ... . 
1875 ..•• - - •. --.-- --- - - - . - - .. - - . 
1876. ·----· ...... ----·- -·-·· ••. 
1877 ......... : .......... ··-····· 
1878 . ......................... . 
1879- ........................ .. 
1880 .......................... . 
railroads. 
'Short tons. Yeara. 
114,589 1881 .......................... . 
67,671 1882 .......................... . 
175,154 1883- .•••• - ................... . 
145,796 1884 .......................... . 
187, 488 1825 . ••••••. -- ••• -••••• - ....... . 
163, 598 1886 - .• - ...... - .............. - - . 
171,930 1887 ......................... . 
24.2, 593 1888 - . -- - - .... - •• --- - -- • - ..... . 
313,000 r~ 
208,081 I 
471,18& ... 
3§4,114 
400,289 
266,158.. 
438,145> ,. 
812,-i-74 
Huntingdon county mines, operators, and product in 1887 and 1888. 
Collieries. Operators. 
Short ton8. 
Reed Brothers........................ 15,000 
Sweet&Brown..................... . .. 7,000 
E. F. Gould........................... 2,000 
E. P. Jenkins & Co.................. ll, 015 
WilliamH.Sweet ......... _ · · · --·--- M,ooo 
Robert Hare Powel, Sons & Co . . . . . . . 47, 175 
Rockhill Iron and Coal Company . . . . . 153, 289 
--~~--~~~-!-----!~~~, 
Total.. ..... .....• ..•.•• ... ... ...... ..... ...... . ... )!65, 419 
a Unreported. · 
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INDIANA COUNTY. 
(Coal produced in 1888, 157,285 short tons.) 
The total product of this county for 1888 was 50,312 tons less than 
during the prevtous year, accounted for principally by the dimini&lled 
shipment of the Saltsburgh Coal Company. Although there is a com-
paratively small amount of the product of the Peunsyh·ania uitumi-
nous field mined in this county. at the present time, set the great 
resources of the county will ultimately make it one of the greatest coal-
producing districts of the State. · 
Indiana county mines, operators, and prodlwt in 183i and 11:388. 
1887. 1888. 
Collieries. Operators. 
Sho1·ttons. Short tons. 
Blairsville......... Blairsville Coke Company, limited..... 1 J 6, 000 1 11, SuO 
Centre ............ CentreCoal Company....................... ....... ... 1 2,550 
Foster ............ SaHslmrghCoal Company............. 1 160,800 I 1 110,000 
Smith ............. Rouert tsmitlt .. .... ...... ...... . ..... .. 1 16,000 1 16,400 
Turn"r ... ~ ........ J. M. Turner.......................... 1 14,797 1 16,535 
Total ......................................... . ......... . --4-1~07,597 -5157, _2~-
JEFFERSON COUNTY. 
(Coal produced in 1888, 2,275,349 short tons.) 
This county produced during the year 581,857 tons more coal than 
during the year previous. This increase<l product is to be accounted 
for by the new establishment of the Berwind-White Coal Company, at 
West Eureka, which produced over 10 per cent. of the entire product 
of the county. The largest operator in the county was the B.ell, Lewis 
& Yates Coal Mining Company, whose ag·gregate product was nearly 
600,000 tons. The favora~le location of Jefferson county to railroads, 
both north and south, will always constitute t.his one of the most impor-
tant coal-prodGcing districts of the State. 
Jefferson co1mty mints, operators, and product in 1887 and 1888. 
1887. 1888. 
Collieries. Operators. -----1------1 
Mines I Pr?duc- Mines. , Pr?duc-
. tlon. twn. 
1--------1--------------------------1---
Adrian .. . . . . . .. .. Rochester and Pittsburgh Coal and 
Iron Comp .ny. 
Beechtree ............... do ............................. .. 
Clarion . . . . . . . . . . . North western Mining and Exchan~e 
Company. 
Coal Glen ......... Jefferson Coal Company ........ . .. 
llamilton..... . ... The Bell, Lewis & Yates Coal Mining 
1 
6 
Shm·t tons. 
136, 613 
225,836 
210, 305 
123, 778 
77,599 
Company. 
~~r:f::i::~~~:.:: ::::::~~: :::::::::::: ::::::·::::: ::: :: :: ~ 20~: ~~~ 
Sprague .......... - .... do ........... __ .... ....... _ ..... 1 125,862 
Walston . . . . . . . . . . Rochester and Pitts burgh Coal and 3 58!, 135 
Weat Eureka • • • . . Berwind. Wnite Coal Mining Company. . . .. . . . .. ........ . 
Short tons. 
2 278,695 
3 138,746 [ 
6 361,451 
1 
154, 000 I 
I ( 586, 1(\3 
I ) 
457,694 
298,660 Iron Company. I 
------1-------1-----1--------
Total • • .. • • • . • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • • . • • • • • • • • 18 1, 693, 492 22 2, 275,349 
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LA. WRENCE COUNTY. 
(Coal produced in 1tl88, 106,921 short tons.) 
This county produced 18,440 tons less coal during 1888 than during 
the previous year, which is about 6,000 tons less than the increased 
product of 1887 over that for 1886. But three operating companies re-
ported their product: the Beaver Coal Company produced 3G,510 tons; 
the Penn Coal Company, 38,561, and .the Clinton Coal Company, 31,850 
tons. 
11cKEA.N COUNTY. 
(Coal prod need in 1888, 10,443 tons.) 
During the past year all the coal mined in this county was produced 
by the mines of the Bufi'alo Coal Company. Only the lower coal beds 
of the Lower Productive coa.l beds and those of the Pottsville Conglom-
erate series occur. The coal beds are thin, the coal poor, and the 
thickness of the beds and the character of the coal extremely uncertain. 
The coal produced by the Buffalo Coal Company is under the control 
of the railroads, and is used almost exclusively as a locomotive fuel. 
ShiJJrnents of coal front McKean coztnty, Pennsylvania. 
I------;--Y_e_ar_s_. ___ 
1 
__ sh_o_rt_t_on_s. ,
1 
____ Y __ e_ar_s. __ -'---I-S-ho-rt_t_on_s. 
187:i -----.---- .. ------ .••. - .• -. 
1876. ·--· -----··-····-- --· .•.. 
1877 .. --.-- --- ...... -- •• -.-- - •. 
1878 .......................... . 
1879 .. -- - - . -.... - .... - - - - - .• - •. 
1880- ...... -------· ........... . 
1881 - ... - -- .......... -- .. - . - -- . 
33, 501 
81,830 
73,222 
72,098 
85,745 
100, 046 
110,099 
1882.--------------------------
1883------------- --······ •••••• 
1884,.---- .••••• - .•..•.••..••••• 
1885 ----· .•..••..•.•••.•. ------
1886 .. - ---····-···- ·····- ------
1887 ·-·--·- ·-·-··--····- ·----· 
1888 ------·---·-···-··········· 
MERCER COUNTY. 
(Coal produced in 1888, 487,122 tons.) 
73,834 
84,899 
78,870 
44,312 
617 
8, 761 
10,443 
The coal produced in Mercer county during 1886 and 1887 was prac-
tically the same, while during 1888 the total product fell oft' from that 
of the former year by 52,599 tons. '.Fhere were two less producing coal 
mines during 1888 than during 1887. The mine of the Jackson Coal 
Company, which during 1887 produced 2,000 tons, is reported to have 
been worked for a limited time during 1888, although the total product 
of the mine is not known. All the coal beds mined in this county be-
long to the Lower Productive and Conglomerate groups. The Brook-
ville, or what bas been considered to be the lowest bed of the former 
group, was mined in Pine, Findley, Jackson, and Lake townships, where 
it has a thickness of about 3~ to 4 feet. The two Mercer coal beds and 
the Quakertown and Sharon coal beds, which occur in the Conglomer-
ate series, have been worked to a greater or less extent in a number of 
localities in the county. .All these coal beds occur under limited d1R· 
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connected areas, occurring in the upper levels of the southeastern por-
tion of the county. 
The Mercer Coal and Iron Company produced more coal than any other 
company in the State. The Mercer Coal Company produced during 
the year 62,280 tons, which was 7,280 tons more than was produced by 
the same company during 1887. Most of the coal mined is shipped to 
lake points with the exception of that mined from the Sharon block 
bed, which has a special trade distinctively its own, and which finds 
market8 in Ohio and as far west as Chicago. 
Mercer county mines, opemtors, and product in 1887 and 188~. 
Collieries. 
Bethel ........... . 
Black Diamond .. . 
Carver ........... . 
Chestnut Ridge .. . 
Hickory Slope ... . 
.Jackson ......... . 
Lackawannock ... 
New Virginia __ , 
Ormsby Shaft ... . 
Ormsby Slope ... . 
Pardoe ........... . 
Pine Grove .•..•.. 
Sharon .......... . 
Stoneboro ..... . 
Operators. 
Bethel Coal Company ..•..•. ---------
Filer, Sutli:ffe & Co ................... . 
Carver Coal Company ................ . 
Westerman, Filer & Co .............. . 
Hazzard, Wood & Co ................. . 
.Jackson Coal Company ........ .. .... . 
Pierce Coal Company, limited .. ...... . 
Virginia Coal Company ...... .. . .. .... . 
Ormsby Coal Company ..... .......... . 
L. M. Ormsby & Co., limited ......... . 
Mercer Coal Company ............... . 
Pine Grove Coal Company ........... . 
Sharon Coal Company ............... . 
Mercer Iron and Coal Company ...... . 
Total ........ ·····--------- ---·-----------------····· 
SOJ\I};RSET COUNTY. 
1887. 1888. 
Mines. Pr~duc- Mines. Pr?duc-
tiOn. , twn. 
---·-
Short tons. Short tons. 
1 16,260 1 . 6, 500 
1 41, 104 1 36,454 
1 50,409 1 55,093 
1 45,088 1 56,665 
1 47, 910 1 25,521 
] 2, 000 1 
··---------
1 23,171 1 5, 093 
1 14, 900 1 14,760 
1 33,335 1 27,391 
1 4R, 100 1 37, 500 
1 55, 000 1 62, 280 
1 30,000 1 44,445 
1 39,255 1 30, OQD 
2 93, 189 2 85,420 
--------------
15 539,721 15 487, 122 
(Coal produced in 1888, 370,228 tons.) 
The total product of this county during 1888 was 46,012 tons less 
than during 1887, and 20,302 tons greater than during 1886. The geo-
logical range of the coal beds mined is greater than in any other county 
in the State. It includes the Pittsburgh coal bed, which is geologically 
identical with the great bed of the Cumberland region, and the basin 
in which it is mined in Somerset 'county is an extension northeast of the 
Cumberland basin of Maryland, several beds in the Lower B_arren Coal 
Measures, of which the Price or Berlin bed is the most important, and 
several beds in the Lower Productive Measures of which the Middle 
Kittanning forms the most important bed. .A number of thinner and 
less important beds are mined for local consumption by the farmers 
throughout the county. The largest single producing concern is the 
Fair View Coal Company, which operates three principal mines, the 
total production of which during the year was 77,728 tons, or 23,072 tons 
less than the same company produced during 1887. 
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Somerset county mines, operators, and product ·in 1887 and 1888. 
Collieries. 
Berlin .......... .. 
Casselman ....... . 
Cochrane . ......•. 
Co-nperattve ..... . 
C. & E. L ........ . 
Operators. 
B.D.:l\lorgan & Co .........•.•••••..•. 
Casselman Coal Company ......•...... 
James Cochrane & Co ................ . 
Co-operative Coal Company .. ': ....... . 
Cumberland and Elk Lick Coal Com-
pany. 
1 
1 
1 
1 
1 
1887. 
Short tons. 
6, 500 
39,200 
13,440 
14,560 
81,814 
1 
1 
1 
1 
1 
1888. 
Short tons. 
5,600 
44,800 
• 500 
6,200 
66,130 
Cumberland ...... Cumberland Coal and Mining Com- 67, 000 29,120 
pany. 
Fair View Coal Company . . . . . . . . • . . . . 1 21, 280 1 15, 120 
.. .. do .. .. . . .. .. . .. . .. .. .. . . • • . . • • . . . 1 32, 480 1 23, 856 
Grass.v Run Coal Company...... .. • • . . 1 14, 112 1 11, 200 
Hamilton & Cochrane .. . .. . .. . . • .. . .. 1 25, 760 1 38, 104 
Fair View ....... . 
Flog Hill ....... .. 
li~~~fto~~~-:::::: 
Hocking Coal Company............... 1 8, 038 1 33, 600 
Keystone Coal Company . . . . . . . . . . . . . . l 17, 808 1 9, 961 
Emanuel Statler....................... 1 13, 440 1 12, 000 
Hocking ....... .. 
Keystone ....... . 
Statler ......... .. 
BenjaminTbomas .................... 1 8,561 1 10,041 
Buffalo Creek Coal Company . ....... .. 1 5, 207 1 20, 944 
Fair View Coal Company . . . . . . . . . . . . . 1 47, 040 1 38, 752 
Connellsville and Ursina Coal and 1 .. . . .. .. . .. 1 4, 300 
Thomas .......... . 
Tree .Forest ...... . 
Tub Mill Run ... . 
Ursina ......... .. 
Coke Company. 
Total ........ .................. . ..................... --rlj;-416,240 P l-370,228 
TIOGA. COUNTY. 
(Coal produced in 1888, 1,106,146 tons.) 
There was a general falling off in the total product in each of the 
coal companies operating in Tioga county during 188~ as exllibited by 
the following table, the falling off in the total product of the county 
for the year being 222,817 tons. Almost the entire product was mined 
fi·om tlle "B" or Bloss burgh coal bed, which ranges in thickness from 2~ 
to 4 feet. Nearly all the areas in the county are so scattered, and their 
heights above the bottoms of the valleys through which the coal must 
be shipped so great that the cost of mining will be much greater than 
in the more western counties of the State, where the coal beds are more 
favorably situated for economical mining, and it is more than probable 
that tbe total annual production of the county has already passed its 
maximum limit. The product of the Blossburgh region since 1872 has 
been as follows : 
Product of coal in the Blossburgh region since 1872. 
1872 ••••••• ~~' .•••••••••• Sho:,:::·II881 ...... ~~~~ ...... __ ..... 8:~::~~:~ 
1873 ... --- .................. -.. 991, 057 1882 ..... ----- ----· -· ... -----.. 1, 165, 604 
1874 ........................... 796,388 1883 ........................... 1,217,870 
1875- ................... -...... 581,782 1884 ·------- --------- ....... -·· 1, 018,342 
1876. ...... ............ ........ 616,984 1885 ........................... 1, 074,581 
1
1877 ...• __ . __ . _ .. ____ .. ____ . __ .
1 
602. 245 ! 1886 . ________ .•• _. _. __________ .
1
1. 388. 611 
1878 ...... :.......... .......... 652,597 1887... ....... ................. 1,329, 239 
1879 .... ............. .......... 874-,010 1888 ........................... 1,106,146 
1880 .. - .. - .... -.--- . ----- . ----. 921, 555 
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Tioga county rnines, operators, and product in 1887 and 1889. 
Collieries. Operators. 
1887. I 1888. 
.Mines J Pr?duc- Mines Protluc-
. t10n. · tion. 
Short tons. Short tons. 
Antrim . . . . • . • . . . Fall Brook Coal Company ...........• . 3 403,592 3 3-!'3, 077 
Arnot ............ Blos~burgh Coal Company ........... . 
Fall & ........ Fall Brook Coal Company ........ . .. . 
Gaines . ........... Gaines Coal Company ....... .... . .... . 
.Morris Run....... Morris Run Coal Mining Company ... . 
3 341,294 
2 97~320 
2 10,856 
3 475,901 
3 318, 2(10 
2 63,717 
2 8, 440 
3 373,712 
Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . 13 1, 328, 963 13 1, 106, 146 
VENANGO COUNTY. 
(Coal produced in 1888, 2,000 short tons.) 
There are only· a few scattered areas in the southeastern part of Ve· 
nan go county, principally in the townships of Irwin, Clinton, Scrub grass, 
Dotters, ancl Potterfield, which are underlaid by coal beds. 
All the coal is mined to supply a local trade. 
Although no reportR were received f~m any mining operators for 
1888, it is estimated that the total product of the county did not exceed 
2,000 tons. • 
WASHINGTON COUNTY. 
(Coal produced in 1888_. 1,793,022 short tons.) 
The total amount of coal producetl in this county during 1888 was 
41,407 tons greater than during 1887. Although this was a large in-
crease over the total product for 1887, it was not as great as the increase 
during 1887 over 1886. The largest operator in the county was the 
Jumbo Coal and Coke Company, which produced during the year 
136,335 tons, which was a ~ailing off' in the total production of this 
company from the previous year of 46,700 tons. Washington is des-
tined to be one of the greatest coal-producing counti(:'S in the State; 
but on account of the fact that most of the workable coal beds are 
situated below water level, and will have to be mined from shafts, the 
large amount of capital which is required to develop these beds and 
the cost of operation would necessarily be greater than that in the 
more northern counties, where the coal beds can be mined above water 
level. These facts will make tlle development of the coal beds of the 
county a slow one. At the present time the Pittsburgh coal bed sup-
plies almost the entire product of the county, which is shipped by rail 
to Chicago, Cleveland, Uolumbus, and intermediate points, and by boat 
qown the Monongahela river to Ohio and Mississippi river points. 
: 
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Washington county mines, operato1·s, and product in i887 and 1888. 
Collieries. 
Acme ........... . 
Alex. Hays ....•.• 
Allison's ......... . 
American ........ . 
Banner .......... . 
Black Diamond .. . 
Black Diamond .. . 
Boon ........... . 
Bowman ........ . 
Briar HilL ....... . 
Buffalo .......... . 
Caledonia ........ . 
Catsburg ........ . 
C:~a~pion_ ....... . 
Cmcmnat1 ....... . 
Cliff . ......... . 
Clipper .......... . 
Coal Bluff ...... .. 
Cook's ........... . 
Courtney ........ . 
Eclipse .......... . 
Eclipse .......... . 
Enterprise . . . .. . 
Floersheim ...... . 
Garfield ......... . 
Gastonville ...... . 
Globe ............ . 
Greenfield ....... . 
Hihdale ......... . 
lvill ...... . .. . ... . 
Jumbo ........... . 
Knob ....•••...... 
1887. 1888. 
Operator!'. 
Mines. Ptoduc- Mines, :Produc-
tion. tiori. 
Stockdale Coal Company .....•..... ·.. 1 
W.S.B.Havs ......................... 1 
Hon.Jonatiian Allison................ 1 
Washington Coal Company . . . . . . . . . . 1 
J.M.Risher....... .....•.............. 2 
W. H. Brown's Sons................... 1 
Short tons. 
52,545 
26,256 
48,000 
41,208 
92, 100 
50,000 
Thomas Taylor .....................•......•. __ 
Stoner & Co........................... 1 33,000 
Eli Leonard. . ......................... 1 5, 000 
Patterson & Sauters .......•.......... 1 100,524 
Youghiogheny Coal Company, limited. 1 90 000 
Caledonia Coal Company.............. 3 157; 000 
Louis Staib . .•.. .. ••.••• .....•........ 1 48,506 
T.J. Wood ...................................... . ..... . 
Jordan S. Neel. ... .• . ... ..•• .. . . . . . . .. 1 37,000 
J. M. Risher........................... 1 57,300 
Allenport Coal Company.............. 1 25, 000 
Monongahela and Peters Creek Gas 1 87, 898 
J.V.N.Cook.......................... 1 7,000 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
3 
1 
~ I 
1 
1 
1 
Coal Company. I 
Courtney Coal Company.............. 1 46, 000 1 
Jordan S. N eel . . . . . . . . . . . . . . .. . • .. . .. . 1 I 50, 000 1 
O~lJorne Senger & Co................. ...•... ..... ...... 1 
.J. V.N. Cook ............................................... . 
HenryFlorrsheim ..................... 2 54,571 2 
Jordan S. N eel . . . . . . . . . . . . . . . . . . . . . . . . 1 26, 000 1 I 
Pittsburgh and Chicago Gas Coal 1 38, 000 1 
Company. 
Globe Coai Company.................. 1 60,000 1 
JordanS.Neel ...... ................ 1 20,000 1 
HillualeCoalCompany ............... 1 40,u00 1 
James Jones.......................... 1 75,889 1 
Jumbo Coal and Coke Company....... 1 183,035 1 
KnolJ Coal Company . . . . . . . . . . . . . . .. . 1 43, 114 1 
Short tons. 
86, 994. 
22,956 
55,100 
35,000 
6:i, 924 
58,492 
25,500 
38, uoo 
5, 269 
8l,488 
22, 140 
lOJ, 265 
65,084 
71,328 
9, 500 
31,063 
47,500 
61, 679 
2, 720 
42,000 
44,857 
24,583 
2,270 
1112, 670 
22,6113 
52,460 
33,128 
24,853 
50,627 
86,400 
, Midway ......... . Mitlway Blo1:k Coal Company . . . . . . . . 2 17,242 2 
136,335 
75,507 
53,535 
49,392 
IS, 357 
Nickel Plate .... .. 
Robbins ......... . 
Stockdale ........ . 
Venetia ......... .. 
·woods Run ..... .. 
J. D. Sauters & Co . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . 1 
RolJbins Block Coal Company......... 1 61, 000 1 
John Crombie & Co................... ....... ... . . .... .. 1 
n. M. Auderson.. ..................... 1 38,427 1 
\V. A. Stone & Co . . . . . .. . . . . • . .. . . . .. . 1 50, 000 1 
9, 784 
32,455 
42,184 
Total ............................................... . 37 1, 761, 615 42 1, 793, 022 
I 
WESTMORELAND COUNTY. 
(Coal produced in 1888, 6,519, 773 short tons.) 
The mines of this county have produced more coal during each of 
the past five years than those in any other county in the Pennsylvania 
bituminous field. This is to be accounted for by the superior quality 
of the coal for gas, steam, and coke manufacture, and by the fact that 
the Pittsburgh coal bed, from which the bulk of the product of the 
county comes, is generally more favorably situated for economical min-
ing than any other bed. The total product for 1888 was 445,287 tons 
greater than during 1887, which was about 70 per cent. of the increase 
of 1887 over that of 1886. 
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Westmoreland cmLnty mines, operators, and p1·oduct in 1887 and 1888. 
1887. 1888. 
Collieries. Operators. 
Mines Pr?tluc-- Mines.[ Produc-
. tlon. twn. 
Short tons. 
·Alexandria_ ..... . 
Alice ............ . 
Alexandria Coal Company . . • . . . . . . . . . 3 138, 4ga 
J. M. Sohoonmaker Cok-e Company.... 1 125, 000 
Amieville .. __ . _ .. . 
Bagdad_--·--·---· 
N.J. Bigley........................... 1 55,500 
Bagdad Coal Company . . . . . . . . . . . . . . . . 3 21, 506 
Buckeye ......... . 
Bessemer_ ...... __ 
A. C. Cochran......................... 2 101,727 
McClure & Co......................... 2 141, 700 
Carbon .......... . 
CentraL.----· .. _ 
Carbon Coal Company ... _............. . ......... . 
Celltral Connellsville Coke Company.. 1 70, 000 Columbia .... ____ _ 
Derry ........... . 
J.T.Jones .. ........................ 1 33,000 
Dilwnrth ----··--· 
Donelly & Dellin-
Derry Coal and Coke Company........ 1 2, 000 
W. P. Dilworth & Co . . ............ _... 1 12,400 
McClurll & Co . ... .. . ..... ...... ...... 2 103,818 
ger. 
Emma ...•........ 
Enterprise ....... . 
Eureka .......... . 
Fairbank ........ . 
Gilmore---····--· 
Greens burgh .... . 
Hazlett .......... . 
Hecla···--·------
Hempfield . . • . . _. 
Isabella ......... . 
Larimer ..... . 
Latrobe ......... . 
Leechburgh ....•. 
Lockport ... _ ... . 
Loyalhanna ...... . 
Mammoth ....... . 
Manor ...•........ 
Marior Valley __ .. . 
Mayfield ......... . 
Millwood shaft .. . 
~~~!!~e~a:::::::: 
M. Saxman ...... . 
Mullin ........... . 
Mutual .... : .•.... 
Maria F. Overholt ..........•.......... 
McClure & Co ........................ . 
Stoner & Co., limited ................. . 
Salts burgh Coal Company ...........•. 
A.ltrueyer & Molsberger ..••••........ , 
Greens burgh Coal Company ..•....... 
McCI ure & Co ....................... . 
Hecla Coke Company ...........•...... 
Hempfi.elrl Coal Company ............ . 
Isabella Fnrnace Company . .......... . 
\Vestmoreland Coal Company ........ . 
Latrobe Coal and Coke Compan.v ..... . 
Lcechlmr..!h Coal and Coke Company. 
Bolivar Coal and Coke Company ..... . 
Loyalhanna Coal and Coke Company .. 
J. W. Moore ....... --- ·----- ----------
New York and Westmoreland Gas 
Coal and Coke Company. 
Manor Gas Coal Company ............ . 
McClnre & Co---- ...........•........ 
Millwood Coal Company ............. . 
H. C. Frick Coke Company ........... . 
Southwnst Coal and Coke Company ... . 
M. Saxmau,jr., & Co ......•..•........ 
McClure & Co .............. ----------
Mutual Mining and Manufacturing 
Compan_y. 
Ocean . . . . . . . . . . . . George Vogele ....................... . 
Ocean No. L _..... The Youghiogheny River Coal Com-
pany. 
Ohio andPenn~yl- Ohio aml Pennsylvania Coal Company. 
vania. I 
Penn !!as ........ . Penn Gas Coal Company ............. . 
Pittsburgh and Pittsburgh and Kiskiminitas Coal and 
Kiskiminitas. Coke Compan_y. 
Port Royal . _ .... - Port Royal Coal and Coke Company 
Republic ..•...... Republic Coal Company .............. . 
Ridge View ....... D. C. George & Uo ......•.............. 
Rostraver _ ... _... William Schrader ..................... . 
Saint Clair .... _... Saint Clair Coal and Coke Company .. . 
Shaner ....••. _... Shaner Gas Coal Company, limited ... . 
Smithton_ .... _... Vfaverly Coal ~tnd Coke Company .... . 
South Side ...•.... \Vel'ltmoreland Coal Company ........ . 
Southwest, 2, 3, SonthwestCoalandCokeCompany ... . 
and4. 
Standard ........ . 
Union ........... . 
United ..•........ 
Webster ......... . 
Westm or eland 
Shaft. 
West Newton .... . 
West Overton ... . 
Youghi ogh en y 
Slope. 
Youghiogheny 
Valley. 
H. C. Frick Coke Company ........... . 
McClure & Co ........................ . 
United Coal and Coke Compan.v ..... . 
Thomas Faucet & Sons ..... 
\Ve::;tmorelaud Coal Company ........• 
West Newton Coal Company .... ----·· 
A. C. Overhult & Co .................. . 
Youghiogheny Slope Gas Coal Com-
pany. 
Yonl!"hiogheny and Ashtabula Coal 
and Coke Company. 
Total . . . . . . . . . . . . . . . . . . . . - ... - . - -..... - - - ---- · ---- · · 
1 
1 
1 
1 
1 
1 
2 
II 
2 
1 
1 
2 
2 
1 
1 
1 
1 
3 
1 
1 
3 
1 
4 
1 
3 
1 
1 
1 
1 
2 
2 
1 
3 
2 
1 
1 
16,786 
27, 85!) 
40,000 
150,000 
28,500 
115,124 
142, 500 
155, 65:.! 
156, 356 
156, 000 
240, 148 
135, 165 
84,367 
1, 000 
82,316 
226,920 
19,000 
90, 031 
32,310 
59, 614 
135,000 
300, 160 
85,000 
43, 052 
91,116 
' 
125,229 
5, 000 
557,227 
28, 26!) I 
67, 297 
34, oou I 
40,000 
25, 000 
80, 000 
7"2., 000 
80,700 
211,462 
122, 3-!6 
390,000 
34,212 
177,333 
274,183 
12R 252 
5t, 9-!0 
42,426 
96, 500 
8-1 6, 07 4, 486 
S hart tons.l 
137, 171 
142, 261! 
64,796 
22, 865 
84,385 : 
2 135 000 . 
1 83: 783 
1 153, 000 
1 18,259 
1 40,333 
1 au, 500 
2 112, 000 
12, 905 
14,250 
48,000 
130, 000 
25,473 
95, 174 
87,000 
183, 747 
113, 055 
51, 833 
30!l,47;J 
122,739 
2 96, 8!8 
122, 441 
200, 224 
12, 640 
1 116,584 
1 34, 500 
1 70,588 
] 68, 000 
3 366, 5!!:$ 
1 !lO, 600 
1 24,000 
3 110,280 
5, 273 
133,492 
6, 600 
4 640,296 
1 38, 921 
3 141, 676 
1 19,796 
1 10. 000 
1 
1 30. 000 
2 35,000 
2 101, 81>5 
1 288. 519 
3 130, 30!) 
2 445, 941 
1 27, 000 
1 243,000 
1 fiO, 000 
1 303, 840 
150,000 
37, 618 
63,000 
1 I 77, 385 
., I •. "·· '"I 
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RHODE ISLAND. 
Total product in 1888, 4,000 short tons; spot value, $11,000. 
Although the peculiar character of the coal beds found in what is 
known as the New England basin, and principally within the State of 
Rhode !Rland, hardly permits of its classification with the better fuel 
coals which can be commanded from the Atlantic sea-board, extending 
from Nova Scotia to Alabama, yet the possible value of the Rhode Isl-
and graphite and graphitic coal for special manufacturing and metal-
lurgical uses entitles it to mention in any review of the coal fields aud 
coal trade of the United States. 
Prof. N. S. Shaler,of Oambrjdge, Massachusetts, has made more recent 
and intelligent studies in this field than any other American geologist~ 
and some two years ago claimed that the graphitic coal of Rhode Island 
had peculiar advantages for making water gas and for smelting iron 
and copper. It has also been claimed that the coal possesses a peculiar 
· character especially adapted for certain iron metallurgical work con-
nected with the operations of the Carbon Iron Company of Pittsburgh, 
which until quite recen1ly was mdng the Rhode Island coal in the re-
duction of high grade iron ores to metallic sponge for the direct manu-
facture of steel. Recently coke has been substituted for grapllitic coal 
by the Carbon Iron Company, with better and more economical results. 
As a result of a special inquiry and investigation which bas been 
made during the past year of the Rhode Island product as related to 
the manufacture either of water gas or the reduction of copper ores, it 
is questioned very much whether the hopes entertained by Professor 
Shaler in these two directions will eYer be realized on a commercial 
scale. 
The most important development which has latterly been made in 
the Rhode Island field has been instigated by the Worcester Steel Com-
pany, which has manifested great confidence in the value of the graph-
itic coals of Rhode Island, and has recently pumped out the old 150 foot 
shaft at the mines at Portsmouth, reported now to be owned by the 
Worcester Company. 
It is claimed that there are associated with the coal and graphite de-
posits of the State extensive deposits of iron ore, limestone, and fire-
clay, but from what is at present known of the iron ores they are of 
very low grade in iron, and in this respect promise to be of compara-
tively little value1 although the low percentage ot phosphorus and sul-
phur which they contain, together with the fact that the.v can be cheaply 
mined, has encouraged the hope that they could be mixed with rich 
foreign iron ores for the manufacture of high-grade Bessemer steel. 
Some of the graphite which is mined has been fonnd valuable in the 
manufacture of stove facings, and from the indefinite data which have 
been collected from the mines within the State it is estimated that the 
total product during 1888 amounted to 4,000 tons. 
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TENNESSEE. 
Total product in 1888, 1,967,297 short tons; spot value, $2,164,026. 
The coal fields of the State comprise part of the Appalachian field. 
The area containing workable beds is confined to what is known as 
the Cumberland table land, which is the southern extension of the 
Kentucky field. Its area is about 1,500 square miles, and it is em-
braced by the counties of Scott, Morgan, Cumberland, Fentress, Van 
Buren, Grundy, Bledsoe, Sequatchie, Marion, Overton, Putnam,White, 
Warren, Franklin, Claiborne, Campbell, Anderson, Rhea, and Ham-
ilton. 
The following table exhibits the amount of coal shipped from the 
mines in tllese three districts for fuel consumption and amount of coal 
eoked: 
Total p1·oduct of Tennessee jo1· 1888, as 1·eported by Willian~ A. Pa1·k, State inspecto1· of 
mines. 
I I 
1888. 
Districts. 
• Coal. Coal coked. , Total. 
I I Slw't ,~.. ShMt """ Slwrl """· First.............................................. . 332, 715 304, 700 637, 415 
I 
Second ......... . ............................... . ... 
1 
309, 973 374, 000 683, 9731 
Third .............. ~ ... . ................... . ....... - -~5, 909 ~.:..:.:..:.:..: ~5, 909 . 
• Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, 288, 597 I o78, 700 I 1, 967, 297 
The principal producing company in 'Tennessee is the Tennessee Coal 
Iron and Hail way Company, which bf!s it!'! mines at Tracy City and 
South Pittsburg, Tennessee, an. I in the city of Birmingham, Alabama. 
The following is au exhibit of tllis coruvauy's operations, in both Ten-
,nesRee and Alabama, for the years extending from March, 1887, to 
1\'Iarch, 1888, and from l\Iarch1 1888, to March, 1889: 
Statistics of the Tennessee Coal, I1·on and Railway Company, 1687-'88, and 1888-'89. 
Divisions. 1887-'88. 1888-'89. 
Tons. 
Tracy City, coals . .. . .... . ...................................... 426, 274 
~~~!n?~i~ i~~~e-:: ~ ~ : :::: :::::::::::::::::::::::::::::::::::::: 1~~; ~~~ 
South Pitt'! burg, pig- iron....................................... 43,564 
t~~EL~\~1~~;~ ?~E: ~~: :::::::::::: :::~:::::::: :::::::::: ~::: :t: g~i 
Birmin,!!ham, coke.............................................. 64,071 
Pratt mines, coals .. .. . .. . . . . . . . . . . .. . . . . • . . . . .. . . . • • . . . . . . . . .. . 718, 824 
~~~~1~:1~~\~\:~:~.: ::::::::::::::::::::::::::::::::::::: :~ ::::: ~ .... ~~~: ~49 
Inman ruines, iron ore . . . . . . . .. . .. . . . . . . . . .. .. .. .. . . . . .. .. .. . . . . 107, 750 
Total output. 
Coals ..............................••............... 
~i\r~~ :::::::::::::::: ~:: ~ ~: ::: ~:: :::::::::::::::: 
1887-'88. 
Tons. 
1, 160, 364 
329,987 
109,160 
107,750 
1888-'89. 
Tons. 
1, 375,577 
456,605 
200,750 
126,271 
Tons. 
413,631 
154,414 
18,112 
56, 779 
73,699 
26,346 
47, 770 
79.786 
888,247 
196, 059 
78,089 
12H, 271 
Increase. 
Tons. 
215, 213 
126,618 
91, 590 
18,521 
.· 
... 
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The Dayton Coal and Iron Company is operating several mines in the 
vicinity of Dayton, Rhea county. The town of Dayton is 297 miles 
south of Cincinnati and 38 miles north from Chattanooga. The com-
pany has 250 bee-hive ovens, and its coal is obtained from the Richland 
mine, 3 miles west of Dayton, and the Nelson mine, 12- miles distant. 
The coal bed of the Nelson mine averages about 4 feet in thickness and 
is considered to be the principal dependence of the company, sir~ce the 
coal bed at the Richland mine varies considerably from point to point. 
The average output of these minesjs about 1,850 tons per week, their 
product being almost entirely manufactured into coke. The Soddy 
Coal and Coke Company is the oldest operating company in the State. 
Its mines are located in Hamilton county, and the product averages 
about 8,000 tons per month. 'rhe company has 165 coke ovens, and 
when running full time is capable of manufacturing 2,000 toi1s of coke 
per month, employing 375 miners and outside h<tnds. The Walden 
Ridge Coal Company operates mines at Sale Creek, in Hamilton county, 
28 miles from Chattanooga. A little over half of the coal produced by 
this company is manufactured into coke, the other half being taken by 
local and railroad consumers. In the vicinity of the Walden Uidge 
Coal Company's operations mines have been opened by the Fox Coal 
. and Coke Company, while 10 miles nearer Chattanooga the Daisy Coal 
· Company is operating a mine, the product of which is consumed almost 
entirely by local and railway consumers, a very small proportion of the 
coal being coked. The Roane Iron Company is mining in the vicinity of 
Rockwood, in Roane county, about 42 miles north of the Walden Ridge 
Coal Company's operations. The product of the Roane Iron Company's 
mines is maHufactnred almost entirely into coke for use by the Raane 
Iron Company. The Jellico Mountain Coal and Coke Company is 
operating at Newcombe, in Campbell county. The bed which is worked 
by this company has become noted as the "Jellico l\fountain" coal bed, 
ranging in thickness from 4 feet to 4 feet 6 inches. The coal from these 
mines is shipped for direct consumption to Atlanta, Mac~m, Roane, and 
a number of other points in Georgia, Alabama, and Tennessee. The 
.Jellico coal, on account of its low percentage of ash and sulphur, makes 
a very desirable steam and domestic coal. 
Many other coal companies which are operating within the State may be 
noted; the Uoal Creek and the Tabler-Crudup in Hamilton county; the 
Pioneer, the Fox Coal and Coke Company and the Edna Coal and Coke 
Company in Marion county; the Poplar Creek, Mount Carbon, \Vidows 
Gap, Eureka and Oliver coal companies in Anderson county; the Glf'n 
Mary in Scott county; the Standard in Campbell county; and the Knox-
ville Coal Creek, Blue River, Heck and Petree companies in Anderson 
county. 
Special interest has been recently taken in the undeveloped coal 
fields of the Cumberland plateau, and Prof. Henry E. Colton, formerly 
connected with the Geological Survey of the State, has recently made 
. 
. 
some examinations of the area extending from Virginia, near the 
berland Gap, to Dayton, Tennessee. 
The following extracts from Professor Colton's valuable report 
inserted here, since they contain information of great interest. 
From Virginia, near the Cumberland Gap, to Dayton, 
there is all along the eastern boundary of the great Tennessee 
field a well defined and persistent mountain range in which the 
strata are pitched at an angle varying from 40 to 45 degrees to full 
degrees or nearly vertical. The fo:cmer slight inclination exists near 
Cum berland Gap, the latter at Big Creek Gap, Coal Creek, and Poplar 
Creek and Emory Gaps. There are intervals between these points of 
great inclination where the strata are less inclined. Prof. ~J. P. Lesley 
states his belief that this was not caused by an upheaval, but by a down-
throw, and· this theory is sustained by the fact that there is in all that 
strata a steady, regular, but slight inclination to the southeast. This in-
clination is not apparent, and it is common to call all the Cum berland 
mountain area horizontal. A railroad grade of 60 feet to the mile is 
not apparent to the eye, yet that grade continued from one point to 
another 10 miles distant would make the latter point 600 feet lower 
than the former. The great conglomerate which at Bon Air makes the 
rim top of the mountain and is 1,900 feet above the sea level does not 
have to iucline a great deal to be 1,900 lower, or so far below the sur-
face as to be at sea level at a point 30 miles to the southeast. 
It is difficult to conceive of the great force by which the Cumberland 
mountain strata were thrown down and the strata of that part of it 
now called Walden's Ridge pitched upward, nor why it is slight at 
Cumberland Gap and south of Dayton and heavy at intermediate points, 
especially those points at which streams cut through it, and why, as 
has- been demonstrated at Rockwood, its coal seams pitch for a con-
siderable distance and then become comparatively horizontal. In a 
mountain along whose foot the Cincinnati Southern railroad runs for 
75 miles is a rQmarkable feature of nature's works, yet it is in Tennes-
see noted but by a few geologists, and its wealth of mineral known to 
only a few practical workers. From a few miles below Cumberland 
Gap to Dayton, where tbe outlying mountain ends as a distinct feature, 
there is always to be found in its strata at least one seam of workable 
coal. It shows at Big Creek Gap, its black liue standing out plainly 
between the almost vertical pillars of gray sandstone and slate; it shows 
at Coal creek, has been opened and worked at Emory Gap, and also 
at a point above; again at Rockwood it has afforded thousands of tons 
of coal. It is to be seen at White's Creek Gap and is worked at Day. 
ton, where it loses its pitched character, as also at Sale creek and 
Soddy. 
All over the great plateau of the Cumberland mountain at varying 
depths beneath the surface, but ever outcropping near the northwestern 
rim, is a seam of coal which may be said to be one of the most valuable 
in- th~ State_, Its thickness IS somewhat variable, it is true, but 
be depended upon to average 3i to 4 feet in thickness of good ~col!~ -· =::~ 
its quality has but little variation; it is a fair coking coal, and m·hitA·~r:~ 
not so lhghly esteemed for grates as some others, has few SU1P6I'lOt15 
stove use, and its great freedom from sulphur and large amount of 
carbon makes it a superior steam coal, especially for use in locomoti 
This coal is commonly called the Sewanee bed from the fact that it 
first mined to any extent on the Sewanee mountain. It is to Te.n:p1e88.,:.:t, 
what the Pittsburgh seam is to Pennsylvania. The seam showing. 
worked during the war at Big Creek Gap is the same seam. It is 
same also that shows at Coal creek, at Emory Gap, that is worke4 
Rockwood, Darwin, and Dayton, bnt the writer Is not so certain of 
identification with the large seam worked at Soddy. 
In the Walden's Ridge pitched strata it has the appearance of ha..,nJil~'-~ 
been crushed or twisted, but where in regular place, as at many .... ~ .• - .. ,., . 
the plateau region, it has somewhat the regular cubical fraet~ 
ill opened irr Van Buren and Bledsoe, where it is regular. It is 
necessary here to discuss reasons for assuming the identity between. 
Sewanee coal seam at Tracy, and those at the other localities menwv:uQ\a.· 
The object in thus alluding to the great outlying wall of the OumbeJ~laltlQ.·~ 
mountain and this seam of coal is to bring to notice a much ne,;rle4~Ul4*' 
source of wealth. Immediately in Emory Gap this seam of coal 
been opened on both sides of the Emory river Where opened on 
south side it is under the track of the rail way, and an extensive OJ>4&n~u 
has been made developing a permanent source of excellent coal for 
200 yard • The opening on the north side was pushed with OOJ~.si1~ 
.able vigor for a time, but insufficient capital caused it to be al)jan41101~ 
About 4 miles northeast f.r;om the Gap, many years ago, quite ex1~nai1~ 
works were erected and cdnsiderable coal mined. The company 
little money and the management was utterly devoid of practical 
Though opened at several points, as stated, this seam of coal has 
been systematically worked at any point north of the last men..,,vJLI~L. :.:_~-
In Big Creek Gap it was mined for the use of the blacksmiths of 
eral Burnside's army, but has not been touched s nee that time. It 
also opened by Wiley & Geers near Indian Grove Gap tunnel, on 
Richmond and Orange railroad, and a considerable amount of mq~~ 
expended, but, as is too often the case when difficulties are enc}ountE~~ 
the work was stopped too soon. 
Walden's Ridge from Emory Gap to Dayton has a height of from 
to l,OOOteet above the valley, and this coal seam usually du:tcr·ops' ~­
average distance of two-thirds the height up the side of ihe mo•uptftid 
A't Rockwood the outcrop is more than 400 feet above the general 
ley level. The dip of the coal bed would be about as thr.ee to two 
vertical height; hence in that 4Q mUes of distance from Emory Gap 
Dayton it is pretty safe to assume that there is a certainty of finding 
Coal seam averaging 3! feet in thickn~ss, with " workable ~re" a.D4[)VI1r~. 
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water level 600 feet in height, which seam would afford at least 352,-
000 tons for every mile of distance. The Roane Iron Company has been 
working this coal seam since 1868, and has mined from it an average of 
60,000 tons per annum. 
Mr. H~ S. Fleming has recently made a careful examination of the com-
position of commercial samples of Tennessee coals as bearing upon their 
coking qualities. Mr. Fleming's report upon these coals is of great value, 
and it is wit,hout doubt the most importan·t and practical investigation 
which has been made of- this subject. 
The bane of southern coals is the fine slate. This sometimes occurs 
in an irregular and ill-defined layer in the seam itself, or more frequently 
it is in a thin seam between the coal and the floor of the mine. In 
shoveling coal from the floor into a car this is taken up, and so nearly 
does it resemble the coal in color that it is hard to distinguish it. A 
heavy slate seam frequently occurs in the middle of a coal bed, but this 
is readily distinguished and picked out by the miners. The former, com-
monly termed the" knife-blade slate," from its peculiarity in splitting up 
into thin splinters, is in the way at all times. Besides these two, some 
coal seams abound in partings of "mother of coal," ''mineral char-
coal," or as it is sometimes called, ''sulphur tinder." This is common in 
nearly all bituminous coal mines, but in the South it seems to occur in 
unusually large quantities. 
Weekly analyses are made of these coals, and 1 bey may be consid-
ered fairly reliable. Those given here have all been sampled carefully, 
and in most cases are averages of a week's work. 
Analyses of Tennessee coals. 
Screenecllump. Run of mines. 
~ g ~ g 
Namesofmines. Counties. S ~ 8 -e 
~~ '"' ~ :0~ ~ ~ ~ ~ ~ 9~ ~ ~ ~~ ~ ~ ~ ~ ~ ~ ~ 
Per ct. • Per ctJ;;:: Per ct. Per ct. ~-l:er ct.!;:-::iPer ct. 
Coal Creek...... Anderson..... 38. Hl , fi8. 54 3. 26 . 53 34.20 :ill. 80 1 6 !J3 · . 79 
Poplo.rCreek ........ do ......... (a)40.87 1 57.67 1.46 .945 (a.)40.50 5._06 5.4:1 · 1:.20 
Jellico . • • . . . . • • . Campbf'll . _. 36. HO 61. 77 1. 41 . 82 33. 77 tO. 64 3. 59 1.10 
Roane Iron Com-
pany . . . . . . . . . . Roane (b)..... 34. 48 61. 51 4. 01 . 61 27. 50 62. 10 10. 23 1. 32 
Daisy . . • . . • . . . . Hamilton (b).. 30. 4U 1 G3. 33 6. 21 . 93 28. 00 60. 8:.! 10. 51! 1. 72 
Soddy .............. do . . . . . . . . . 29.30 64. O!J 6. 61 . 64 28. 90 56.89 14.21 
Sewanee .. _. . . . . Grundy . . . . . . 30. 30 U4. 39 : 5. 31 . 48 27. 81 61. 52 10. 67 1. 22 
Etna . . . . . . . . . . . . Marion . . . . . . . 28. 08 68.05 3. 27 • 61 27.45 62. 71 9. 80 1. 18 
Glen Mary . • • • . . Scott . . . . . . . . i:l6. 73 61. 6i:l 1. 64 . 29 33. 67 59. 68 6. 65 . 87 
Richland .. _ . . . . Rhea...... . . . . 29. 60 ()8. 08 6. 34 1. 09 25. 19 64. 39 10. 32 1. 4d 
Nelson .....••••..... do . . . . . . . . 33. 14 63. 87 2. 9!l . 59 28.34 64.38 7. 23 • 63 
Dade...... . • . . . . Dade . . . . . . . . 28. 05 64. 50 7.45 . 64 24. 75 ·61. 48 13. 77 1. 49 
a Includes 1.62 per cent. of moistqre ~ sc::reene<llump and 1.89 per cent. ~ r11l\ of mine, 
~ }'l.cJred lumv. · · 
• 
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Total product in 1888, 90,000 tons ; spot value, $184,500. 
On account of the very scattered and meager developments of the coal 
and lignite beds of Texas it has been impossible to collP-ct any reliable 
statistics as to the product during 1888 at each point where these beds: 
have been opened. 
Among the more prominent mines in the State may be noted the 
Bertz mine, north of Eagle PasR, in Maverick county, and those at San 
Tomas, in both of which mines the coal beds worked belong to the Cre-
taceous formation. In the northern part of the State, 4 miles north of 
Millsap, in Parker county, a coal bed belonging to the Carboniferous 
formation has been worked for a number of years at the Carson and 
Lewis mines. In Erath county one of the Carboniferous coal beds has 
been worked at the Johnson mine and also at the Gordon mine, which 
is 4 miles north of Gordon, in Palo Pinto county. The Johnson mine 
is 2 miles south of the Texas and Pacific railroad. About 1! miles 
southeast of the Johnson mine a coal bed has been worked from time 
to time at what is known as the Palo Pinto mine. About 4 miles north-
west of Cisco, in Eastland county, on the land of the Houston and Texas 
Central railroad, several mines have been worked at intervals during 
the past two or three years, and during last year considerable coal was 
taken out of a mine 10 miles west of Decatur, in Wise county. Four 
miles west of Bowie, in Montague county, coal has been produced at 
irregular intervals at a mine known as the Stevens mine. In the vicinity 
of Atascosa, in Bexar county, two mines, known, respectively, as the 
Kirkwood and Kinney, have been opened on a lignite bed. The mines 
in the vicinity of Laredo, in Webb county, on the Denver and Rio 
Grande railroad, when working full, produce about 2,000 tons of coal 
per month. In the vicinity of Queen City, in Cass county, and Winona, 
in Smith county, beds have been opened during the past year which it 
is believed can be profitably worked to supply the local trade. 
Probably the most important enterprise which has been organized in. 
the State for miniug coal is that of the Texas and Pacific Coal Company, 
which owns about 25,000 acres of coal land in Palo Pinto and Erath 
counties. This company has recently opened a coal bed about 13 miles 
northwest of Weatherford, in a shaft 80 feet in depth. It is reported 
that the coal bed is sufficiently thick to be economically worked, and 
that the coal is of superior quality. During the past year a project has 
been set on foot to build a railroad from Pueblo, Colorado, through the 
reported coal field in the vicinity of Coleman City, in Coleman county, 
Texas, and thence to Baird, in Callahan county, and Albany, Shackel 
ford county. This pr~jected line crosses the North Colorado and Santa 
Fe ra.ilroad at Coleman, the Texas Pacific at Baird, and the Interna~ 
tional and Great Northern railroad at Albany. About 110 miles east 
of Ii~l P~so is the Spring mine7 whtt~h is operated by Fink7 Arthur~ Co~ 
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A four-foot bed of coal is reported to baYe been strnck at this point, 
150 feet below the surface. No reliable and complete statistics have 
been obtained from the coal operators in any of the localities iudicated, 
so that it is impossible to make any correct statement as to the actual 
amotHlt of coal produced during the year or its value at the mines. 
From all the data which have been obtained it is estimated that the 
total production of coal for the year is 90,000 tons, and that the coal 
was worth at the mouth of the mine about $2 per ton. 
In August, 1888, a survey of the State was commenced under the di-
rection of Prof. E. T. Dumble, State Geologist. Professor Dumb1e is 
giving special attention to the coal resources of Texas. He has sent to 
the United States Geological Survey a preliminary report of the work 
so far accoruplislled in the coal districts of the State. This report is of 
great interest, as being the first systematic and intelligent description 
of the coal fields of Texas. It is as follows : 
'fhere are in Texas three distinct coal fielUs, the Central or Bitumi-
nous, the Nueces or semi-Bituminous, and the Lignitic. 
The Central coal field is a continuation of the Missourian or Western 
coal basin of the United States, of which it is the southern extremity. 
Its approximate boundary is a line from the eastern corner of 1\tlou tague 
county, running southwest from Red river just west of Decatur and 
Weatherford, through Palo Pinto county, to the eastern line of Browu 
county, and from this point through Lampasas into Burnet county, 
where it terminates. It appears again in Kimble and Mason counties, 
and the line running north passes through Menard, Concho, Rumwls1 
Taylor, Callahan, Shackelford, and Throckmorton counties, through the 
southeastern portions of Archer anu Clay counties to the mouth of the 
Little Wichita. This field covers in whole or in part some twenty-five 
counties, and bas an area of not le8s than 12,000 square miles. Its 
eastern border is overlaid by the rocks of the Cretaceous formation, while 
the Permian becls rest upon it on the west. The section made by Pro-
fessor Cummins shows the thickness of the formation to be not less than 
"2,000 feet with nine seams of coal, of which two at least, and probably 
three, are workable. 
Dr. Charle8 A . .Ashburner, who made a partial examination of these 
coals in 1879, saw no coal stratum lower than that found 4~ miles north-
west of Crystal Falls, in Stephens county, which he named the Brazos 
coal bed. He says: "The coal strata proper are 85 feet in thicknesH, 
and are included between an upper sandstone and conglomerate aml 
lower gray limestone, The coal strata contain two beds of workable 
thickness. The upper, named Belknap, ranges from 2~ to 4 feet, and 
the lower, named Brazos, from 4 to 6 feet in thickness. The coals are 
high in ash and sulphur, but have never been thoroughly tested. The 
Brazos bed underlies a great area, and will no doubt prove a valuable 
commercial coal in some localities." 
Tlte Nueoes coal fleld~-T4~ Nueces or semi-B.ituminous coal field in~ 
eludes parts of W-ebb, Dimmi.t; Zavalla, 
an area of 3, 00 square miles. The northern has noli yet - .-: --~,. ____ .. 
d,etermined. It contains two workable seams 'Of coal, and locally, 
least three. Thel!le difter R<>mewhat in charaoter; the lower is a selllu . ...,( ... 
Bituminous coal, probably of Cretaceous age, which, so far as it has ue4mt:·, 
examined, gives promise of being a very good fuel. It is being•wl~rk~8CI.'' 
north of ~agle Pass at the Hertz mines. · The other bed, now 
worked at San Tomas, is possibly of the Laramie group. It is liltUIIHS'..'<-,·.j['• 
what lignitic, although quite different from the lignites of our TeJrtia.ry ;::~t:~ 
coal field. Another variety which is also found in some quantit~ in this 
coalfield is albertite. This seam is northeast o( the San Tomas AYtlOA•,_. ~.,..-:;;;J!i 
ure, and will prove valuable. 
The Ligntte field is by far the largest and the ccrl strata it COD------<ii··,;~ 
are Of much greater thickness than those of either of the others. 
e.a.Tly as its boundaries can now be marked, they are as follows : 
;;>~ 1DB.l~I~g- on the Sabine river, in Sabine count , the boundary lioo . J;u~lol!•':,,_~;tj 
e t and southwest tlear Crockett, Navaaota, Ledbetter, Weimar, 
on to Helena and the Rio Grande rivE\,r; thence back y 
Elgin, Marlin, Richland, Salem, and Clarksville to Red river. I 
eludes fift.y-four counties in whole or in part, and while the oc<mrlren,ce·,.~ 
of lignite has not been noted in every one of these, it will in all pro 
ability be found in all of them sooner or later. Fouv, possibly five, stmta 
Qf 'ignite can be recognized in this field, one of which attains in man~ 
places a thicknes~ of from 15 to 20 feet. The amount of sulphur 
tained in these lignites is very variable, as is indeed the quality of 
Tignite --itself. In some places there is a good clean lignite, auna~!t~f~~ 
not entirely free from sulphur, while at other places masses of su~lpb.l;mM;j 
of iron are mingled through a carbonaceous mass. 
In northern Texas east of the Pecos river there occur the w.olaaw<', 
nary, Tertiary, Jurassic, Tri~ssic, Permi_an, and Carboniferous TormA •• ~ 
tions. Of these the Carboniferous is the only one referred to ut!lt,~w:~o, :.:·· 
The Carboniterou.s formation in this part of the State embraces only 
Carboniferous and Permian periods. The writer is aware of the 
that the sub-Carboniferous period has been reported from Erath 
Pinto countie , but has seen nothing to warrant such a C01lC11LIS1lOn,(~t~ 
fact the evidences are all against it. Only the upper and lo 
~-:---.Dilea~1res, wit'h the Permian above, are found in this part of the Qu~•#,:J 
following remarks refer only to the strata of the Carboniferottttt 
~-,nm{)(t, without attempting to separate the strata into upper and .auo ... .,. ... 
Measures or .epochs. This fQrmation begins at a point orr H'An ··~""­
the northeast corner of Montague county, running thence past 
in Wise county, to Millsap, Parker county and th~noo in -~---"'-'L'~-,..., 
~r•:terlty direction to the Colorado river. Tbe line ou the west bel!rtn~r/,-.' 
~ po~nt on Red river near the notthwest corner of Montague county, 
by a line passing Buffalo Springs, the southwest corner of Arch6f 
through Throckmorton county tb Baird, and thence ill a soutb-
Ml.N-24 
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westerly direction to the Colorauo ri\~er. The Carboniferous strat-a, as 
observed, are about 2,000 feet in thickness. 
The counties embraced in the true Coal Measures are, so far as the 
present examination shows, Montague, Jack, Young, Palo Pinto, East-
land, Stephens, and Coleman, and parts of Bro\vn, Runnels, Callahan, 
Wise, and Erath. In the general section of the strata there are uine 
seams of coal. Only two of these; however, are thick enough where 
observed to have any commercial value. One seam is worked at the 
old mine of Carson & Lewis, about 4 miles north of the town of Mill-
sap. It is also seen at Gordon and at the Johnson mine in Erath 
county. This seam ranges in thickness from 18 to 30 inches. It has a 
thin parting of slate about the middle of the seam, uev·er over one-half 
inch thick and geuer lly much less. The Lake mine was developed and 
worked a few years ago by :Mr. W. F. Lake, of Fort Worth. The seam 
was found to be from 18 to 26 inches in thi~kness. The coal taken out 
was hauled in wagons to Millsap and disposed of to the Texas and Pa-
cific railroad and used by them for running the locomotives on their 
road. It was pronounced by their engineers to be a very fair quality 
of coal for their purposes. The Carson & Lewis mine is situated one 
mile north of the Lake mine, and is on the same seam of coal. This 
mine was opened and worked in 1884, but the work was discontinued 
for the reason that it would not pay to haul the coal overland in wagous, 
the only means of transportation, to find a market. The following is a 
section of the strata as it is found in connection with this seam of coal: 
Section of coal-bearing strata nea1· Millsap, Texas. 
Consecutive layers. Feat. 
1. Conglomerate .............................................................. . 
2. Sandstone .................................................................. . 
3. Bluish clay ................................................................. . 
4. Coal seam .No.2 ............................................................ . 
5. Yellow and bluish clay .........................•....•....................... 
6. Yellow clay ................................................................ . 
7. Slate ...................................................................... . 
8. Coal seam No.1 ............................................................. . 
9. Fire clay ................................................................... . 
10. Bluish clay . ........•...................•..................••.............. 
11. Thin-bedded sandstone ..................................................... . 
12. Yellowish clay ............................................................. . 
The Gordon coal mine is on the same seam, and is situated about 4 
miles northeast of the town of Gordon, in Palo Pinto county. 
The seam here is from 26 to 30 inches in thickness, with two thin 
partings·of slate seldom more than oue-half an inch thick. The coal 
has a large percentage of sulphur in it, and in burning makes a great 
amount of clinker. 
The Johnson coal mine, located on the same seam, is situated about 
equal distance between Gordon and Strawn . . The mine is worked by 
two shafts, about one-fourth of a mile apart. The seam is 30 inches 
thick, with a very thin parting of slate. There is no hope that this 
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par~ing will entirely disappear. It is seen at every place where this 
seam of coal has been exposed. The roof over the seam is very good. 
The mine is worked by the long wall system. All the coal is taken out 
and the strata above are permitted to sink down as the mining advances. 
There is no water in the mine, nor has there been gas of any kind. Tlle 
mi~e has now been in operation for two years, and has a producing 
capacity of about 400 tons per day. Tbe mine is on the north end of 
the Pedro Herrera survey of 2,300 acres. 
The Palo Pinto coal mine is also on this seam, and is situated about 
1~ miles southeast of the Johnson mine. The shaft is near the western 
base of the mountain, and is about. 40 feet deep. The coal taken out is 
similar to that of the Johnson mine. The capacity of the mine is about 
300 tons per day, and can be easily increased to 500 tons per day. The 
property embraces about 2,000 acres. The coal is sold in Fort Worth, 
Dallas, and other cities in the State. 
It will be observed that all these mines are located on the same seam 
of the general section, and although they are, in the extreme, 30 miles 
apart, it is not hard to identify the seam as being the same at all of them. 
It is possible to trace the seam from hill to hill by its outcrop the entire 
distance. 
There are four other very thin seams, and for the present are of.no 
commercial importance where observed. Th~y occur between Strawn 
and Ranger, on the line of the Texas and Pacific railroad. 
The mines at Cisco are on a Reparate seam. At one time and another 
there has been considerable work done on this seam in the vicinity of 
Cisco. The outcrops are numerous. The seam at this place is 20 inches 
thick, with a baud of slate above it, followed by a seam of coal 4 
inches thick. The band of slate is from 4- to 10 inches tl.Iick between the 
coal seams. At anotht·r place there were 9 inches of coal and 20 inches 
of bituminous shale. 'Ihi;-; shale will burn when put on the fire, but 
loses none of its bulk in burning, and it is absolutely wo]'thless as a . 
fuel. There is no probability that this seam can be worked in this 
particular lqcality, owing to the thinness of the seam and the poor 
quality of the coal. Four miles from Cisco, to the north west, on the 
line of the Houston and Texas Central railroad, this same seam of coal 
was found about the level of Sandy creek. A good deal of work was 
done at this place several years ago, but the mine has been abau<.loued 
on account of the fact th:-tt the seam was too thin for successful mining. 
Attempts have been made to develop this seam in several other places 
with like results. 
There is a thin seam 3 miles east of Putnam, but it was not followed nor 
investigated sufficiently to give any particular description of it. Ten 
miles west of Decatur, in 'Vise county, near the west fork of the Trinity 
river, there is a seam of coal outcropping in the bed of a branch. A few 
years ago a mining company was formed at Decatur for the purpose of 
prospecting and developing this coal. They did a large amount of 
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prospecting by sinking shafts, and did some mining by driving a tun 
into the hill along the seam near the outcrop. The coal taken out 
hauled in wagons to Decatur and disposed of to tbe citizens for domes-
tic and other purposes. The seam is 30 inches thick and of good 
quality. It is the freest from partings of clay aHd slate of any coal in 
the State. The covering is good; it is free from water and gas, and 
there is a plentiful supply of timber in the vicinity for all necessary 
mining purposes. 
The Stephens coal mine is situated about 4 miles west of Bowie, in 
Montague county, and is owned by Hon. John H. Stephens, of Mon-
tague. The coal seam is 3 feet thick with a parting of clay 3 inches 
thick. In a Rtratum of sandstone above the coal a ~onsiderable amount 
of water was found, and for want. of suitable pumping apparatus \Tery 
little was done in the way of taking out coal. Proper prospecting at 
this place will no doubt develop a good workable bed of coal. Tbere 
are two distinct horizons where the seams of coal are thick enough 
to work. I find one seam above the massive limestone and one below it. 
The Stephens coal seam is above the limestone. 
Mr. R. A. F. Penrose, assistant geologist for eastern Texas, rPports on 
the lignites of that part of the State as follows: Lignites occur in very 
many places in eastern Texas, but only comparatively few of these have 
as yet been visited. The lignite occurs in from one to four different 
beds, varying from a few inches to an average of 2 to 8 feet thick, 
though beds of over 20 feet in thickness have been reported. It has 
not yet been used to a.ny extent for practical purposes. The main diffi-
culty seems to be in its soft and crumbly character, and its value is also 
greatly impaired by the presence in it of from 15 per cent. to over 20 
per cent. of moisture. It varies considerably in chemical composition, 
containing besides moisture from 16 per cent. to 50 per cent. of volatile 
matter; 20 per cent. to almost 60 per cent. of fixed carbon, and 4 per 
cent. to 14 per cent. of ash. 
The lignite beds were seen in large numoers of outcrops in Van 
Zandt county, where they appear in many places along the Saoine i'i\'er 
and the creeks tributary to it. They are found over~ almost the eutire 
county, until the Cretaceous formation is reached near its western oor-
der. The lignite is sometimes in lenticular deposits, and is occasionally 
interbedded with dark brown lignitic clays, which turn a light lmft' color 
when burned. The lignite clays come to the surface in mauy places in 
this locality, though often covered by a varial>lc thickness of sand. 
:Following the lignitic formation towards the east, lignite beds are 
found in all the country lying between Van Zandt county, along the 
line of the Texas and Pacific, a.nd the eastern boundary of the State, 
though in some places it is at considerable depths. At Almo, Cass 
county, a shaft is now sinking to work the lignite deposits of that re-
gion. 
Many other deposits of lignite occur throughout many parts of the 
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eastern counties of Texas, but only a few of them have as yet been vis-
ited. Large deposits are found in Leon, Limestone, Robertson, Smith, 
Wood, Heuderson, Rains, and other counties. 
Prof. Gustav Jermy reports that most positive proof exists of the 
presence of large deposits of lignite in the southwestern counties, and it 
has also been discovered at a considerable depth some 29 miles west of 
San Antonio, where a 50-foot shaft has been sunk to a layer 5 feet in 
thickness, which is covered by blue clay. 
Col. John L. Tait reports the existence of lignite in the following 
counties: 
Edwards county, 3 miles from the town of Leaky. 
Bandera county, on Wyman's creek, 15 miles southwest from Bandera 
city, and on Hondo creek, 20 miles west from Bandera city. 
Medina county: This area embraces also all of Atascosa county, the 
western part of Bexar, and the northern portion of Frio county, and 
·extends west to the Rio Grande river. A mine has been opened on the 
lands of 1\'Ir. John T. Lytle, near the town of Lytle, and the coal finds 
ready sale in San Antonio at $3 per ton and yields a good profit at that 
price. 
In Atascosa county near Somerset there ar~ two lignite mines that 
have been in operation for several years. The Kirkwood mine was 
first discovered in a well on the Harrison place and was subsequently 
opened out and operated by Mr. Kirkwood, a mining engineer from 
Scotland. The roof is a friable sandstone, and the coal is about 5 feet 6 
inches thick, and has met with much acceptance in San Antonio as a 
fuel. The Kinney mine, which is on the adjoining property, is in all 
respects the same as the Kirkwood and need not be described. 
Frio county: The places of discovery are on the Echols property, 6 
miles northeast of Pearsall ; on San Miguel creek, 9 miles south of the 
International and Great Northern railroad; and on the land of Apple-
white & Beaver, on the bank of the Frio river. 
Fourteen miles southwest of Uvalde, on the line between Uvalde and 
Zavalla counties, there is an outcrop of coal in the north bank of the 
Nuoocs river. At this place the stratum is 4 feet 10 inches thick, with 
a 3-inch division of slate in the center. The western boundary of this 
coal field can be represented by a line drawn from this point on the 
Nueces river to a point 4 or 5 miles east of Carrizo springs, thence 
sotlth ward across the head waters of the l\Ioro creek to the hills upon 
the eastern banks of the San Lorenzo creek;· following this geological 
boundary to the Rio Grande, thence along this stream to a creek 10 
miles east of the San Tomas called San Civeale, where it becomes thin-
ner and disappears bepeath the surface. This outlines the southern 
aud western boundaries of this coal field in Texas, which covers an area 
of country embracing 2,700 square miles. 
In addition to this coal field, there is at Eagle Pass, which is 40 miles 
southwest from the outcrop on the Nueces river, another coal stratum 
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4 feet 6 inches thick, which bas an outcrop along the Texas and Mexican 
sides of the Rio Grande for 10 miles. The abrupt inclination of the 
stratum here soon carries it to a depth of from 400 to 600 feet below the 
surface, so that its eastern or southern boundary cannot be determined 
by surface indications; but allowing that it does not extend further 
east than the San Lorenzo creek, which is a reasonable deduction, it 
then increases the area of the coal field just outlined to something more 
than 3, 700 square miles. The writer measured the coal strata at three 
places in the Hartz mines at Eagle Pass. Tilis is the only place where 
the coal is worked. At one place there were 4 feet 6 inches of good 
coal, without any divisions of slate. At another place it was 5 feet 4 
inches thick, with three divisions of slate aggTPgating 5 inches, leaving 
4 feet 11 inches of coal. At the third place the stratum was 7 feet 3 
inches thick, with five divisions of slate aggregating 14 inches. Tilis 
gives a coal stratum with an average thickness of over 5 feet. This is 
a good commercial article and appears to be very firm, hard coal. These 
two coal strata represent the extent of the coal fields of south west 
Texas, although there are at different places in this field three strata of 
workable coal, and where one overlays the others there will be an aggre-
gate thickness of 10 feet of coal. The stratigraphical position of the 
Eagle Pass coal is 600 or 700 feet below the N ueces and San Tomas 
coal strata. In addition to this, there are said to be iron, lead, and silver 
deposits in the northern part of Uvalde county and asphaltum in Kin-
ney county; but the writer did not examine them. As far as known 
these constitute the mineral resources of the district. There are 1,000,000 
tons of coal for each foot per square mile, and a calculation made upon 
this basis will give us 3,000,000 tons per square mile, and assuming 
that one-half of this area will be non-productive, or too thin to be per-
fectly worked, there is enough to supply all possible demands for hun-
dreds of years. 
UTAH. 
Total product in 1888, 258,961 short tons; spot value, $543,818. 
There has been a great deal of activity in coal mining in the Terri-
tory during the past year. During 1887 the total prouuct was about 
20,000 tons less than duriug 18R6, while during 1888 there was an in-
crease of 78,940 tons in the total product over 1887. No accurate geo-
logical or mining survey has been made of the Territory to define the 
limits of the productive coal areas. 
It would be impossible to determine either the location of the areas 
underlaid by coal, or their extent, without a very much more careful 
and thorough geological survey than has been made. It has been 
estimated that there are over 2,000 square miles of areas underlaid by 
workable coal. The following estimates have recently been made by 
local authorities : 
In the vicinity of Sunnyside and Uastle Gate, where a good coking 
COAL. 375 ' 
coal is reported to have been found, it is estimated that there are 500 
square miles underlaid by coal; on the Weber ri\er aiHl its tributa-
ries, Grass creek, Chaw creek, etc., 200 square miles; in the vicinity of 
Pleasant Valley from 100 to 200 square miles; back of Cedar City, 150 
square miles; in Castle Valley, 1,000 square miles. While these figures 
of actual areas are interesting, they are of very 1ittle practical value, 
since it can be safely asserted that there is sufficient coal within the 
Territory to meet all demands for an im.lPfinite period. 
The pl'incipal producing mines are at present confined to Summit, 
San Pete, aud J:Dmery counties. The following table exhibits the total 
production of the Territory by companies during the past three years: 
GoetZ product of Utah, by cornpanies in 1886, 1887, ancl 1881:!. 
Name. 1886. 1887. 1888. 
Short tons. Short tons. Short tons. 
Pleasant Valley Coal Company . . . . . . . . .. .. .. . .. . . . 71, R14 94, tHO 16-t, 47:l 
UtahCcntralCoalCompauy ................... . .. . . 3-1,676 4~.,40~50 (a)59,173 San Pete Con.l and Coke Company .........•........ · 1, 800 ~ 1, 000 
Grass Creek Coal Company . . .. . . . . .. . .. .. .. .. . .. . 29, 131 4, 946 . .. .. . .... 
Home Coal Company . ......... . .. . ....... . ......... 2-!, 417 30, 000 30, 8l5 
Small mines unreported................ . .. .. • .. . .. . 38, 162 3. 000 (b) 3, 500 
Total .. : ............•...............•..• . ...... - 200,0ii01-180,02l -258,001 
a Does not include 540 tons consumed at the Scofioiu mines. 
b Include~:~1 , 000 tons mined oy the Central Pacific Coal and Coke Company a.t Moroni. 
The Pleasant Valley Coal Company during 1888 produced 151,156 
tons of coal in commercial sizes, and 13,317 tons of screenings, making 
an aggregate of 164,473 tons. The average selling price of this coal 
during 1~88, at the mine, was $~ per ton for the commercial sizes aud 
75 cents per ton fur screeniugs. 'fhe mines were worked one lmndred 
and forty-se\'en days during tlle year, and usually twenty-five men were 
employed, the miners being paid on an average $3.03 per day arul the 
outside laborers $2.~W per day. The mines of this company are sitnated 
at Scofield, iu Emery C?unty, an(l their product is shipped principally 
to western Colorado, Utah, Nevada, and California. Tlle coal bed is 
said to be 11 feet thick. Tile following is the composition of the coal 
produced: 
Analyses of two commercial specimens of the Pleasant Valley Company's coal. 
I 
~o.l. 
- ----1--
No.2. 
1 ~ater.-.- ........ -....•..••.•••••••. -·...... . . . .... •• • •• • • • . • • . . • • Per~~~~- . Per ~~3~· 
· Volatile matter...... .. .. .. .. .. .. .. .. .. . .. .. . .. .. . . . • .. . .. .. .. . . .. . . 39. 75 I 39. 85 
Fixed caroon... .. . .. ...... ...... ...... ...... .... .. ...... ........ ... 47.65 47.30 
Ash .... . .. . .......................... -............................. 6.05 5.55 
Total ....................................................... - J~:OO --w<i:OO 
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From tests of this coal made in January, 1888, by the Quarterm 
ter-General of the United States Army it was found -that in O'Al'lA"~·"·~"' 
steam 2,407 pounds of coal were equivalent to one cord of standard 
wood. The Utah Central Railway Company's mine is also located 
Scofield. The total product of this company duriug 1888 was 59,713 
of which 54,042 tons were in sizes larger than nut, and 5,131 tons 
in nut and smailer sizes. Of this 540 tons were consumed at the m 
The average selling price of the coal delivered on the cars at the mouth 
of the mine during the year was $2 per ton, and the mines were worked 
for two hundred and forty-four days. The coal bed mined is 28 feet thick, 
25 feet of the bed being taken out and three left on the roof. During tile 
year a small enterprise had been commenced at Moroni, in San Pete 
county, by the Central Pacific Coal and Coke Company, limited. The 
total product during the year was 1,000 tons, and the average selling 
price at the mine was $3.50 per ton. Only three miners are emplo_yed 
at $2 per day. A recent discovery of coal bas been made in the Pine 
mountains west of KanaraviJle. The character of the coal, it is claimed' 
is anthracite, althoug·b this" is improbable, since a large number of re-
ported finds of anthracite in the Territory during tue year ha ,.e tnmed 
out to be simply slaty lignite or bituminous coal, which upon exposure 
to the weather assumes an appearance somewhat like anthracite. 
During 1888, 57,440 tons of coal were sold in Salt Lake City, of which 
55,640 tons were mined in the Territory; 1,500 tons were Colorado an-
thracite and 300 tons Colorado bituminous. In addition to this, 200 
tons of Colorado coke were used at Salt Lake City. This consumption 
of coke does not include the Colorado coke consumed by the smelting 
and ore reduction companies near Salt Lake City. 
The only coal mine in the vicinity of Coalville at the present time is 
that of the Home Coal Company. This company produced during the 
year 30,815 tons, its capacity for mining and shipping being about 125 
tons of coal per day. A third rail placed on the Utah Eastern (narrow 
gauge) Coal Branch has afforded better facilities tor transporting the 
coal to the Union Pacific tracks and thence to market., thereby pre-
venting unloading and transferring. The product of the Home Com-
pany's mines is shipped to Park City, Salt Lake City, and intermediate 
points. The compa.ny employs 100 men. 
It is reported there are several coal tracts in Summit county, owned 
by the Union Pacific and other railroad companies, which are projecting 
lines towards the west. In this case a greater development of the coal 
beds in the Coalville district may be early anticipated. 
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VIRGINIA. 
Total product in 1888, 1,073,000 short tons; spot value~ $1,073,000. 
The total product of the State during 1888 was 1,073,000 short tons, 
divided among the three prominent fields as follows: 
P1·oduct of coal in Vi1·ginia in 1888. 
Coal fielcls. 
First, or Richmond: 
Reported .. ........................................ . .......... --- .. --. · · · 
Unreported (estimated) . . _ ............................................. . 
Second, or Appalachia: 
Reported . . . . . ........................................................ . 
Unreported (estimated) ................................................ . 
Third, or Flat Top: 
Reported . ........................................................... . .. . 
Un-reported (estimated) . ..... . ........................................ .. 
Estimated unreported production elsewhere in southwestern Virginia ...••. 
Tot.al prod-
uct. 
Short tons. 
28, 000 
5, 000 
41,700 
5, 000 
948,300 
40,000 
5, 000 
Total. ........................................................... :..... 1, 073,000 
Th€ distribution of this coal into that which was shipped to different 
markets, that consumed loc~lly (including the unreporten estimated 
product), and that manufactured into coke is shown in the following 
table: 
Dist1·ibuUon of the coal p1·odttet of Virginia. 
Short tons. 
~~~ll~~~:ii~t~ ~~~~:::::::::::::::::::::::::::::::::::::::::::::::::::: ~ H~: iH 
Total -- --- - - ------------------- -------------------------------~~ 
The local consumption during the year was nearly 10 per cent. of the 
total product. This percentage is greater than in any other region in 
the United States, and is to be accounted for by the fact that of the 
46,700 tons of coal produced in the second or Appalachia coal field, 42,183 
tons were consumed by markets in the immediate vicinity of the mines. 
The local consumption in the Flat Top field for mining purposes is ex-
ceptionally low as compared to that consumed at mines in other States 
where the coal beds are worked under conditions similar to those found 
at the Flat Top mines. The consumption at these mines during 1888, 
for both colliery and local uses, was only 1.2 per cent. of the total coal 
produced. 
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The details of the production during 1888, by counties, are exhibited 
in the following table : 
P1·oduction of coal in Vi1·ginia in 1888 by counties. 
Counties. 
Total Local I Manufact- Total 
Names of operators. production. cottr~~~~- in~r~~ke. shipped. 
l-------------l---------------l--------11-------- t--------l--------l 
Tazewell . ---- .. 
Chesterfield ... . 
Montgomery ... . 
Pulaski ..•...... 
Short tons. Short tons. ! Short tons. Shm·t tons. 
Southwest Virginia 948, 300 11, 631 147,619 789,050 
Improvement. Com-
pany. 
EllisMartin......... 28,000 -----·------ ----------- 28,000 
Hugh Pl'ice ________ _- -----------· ·-------·--- ------······ ........... . 
JamesB.Price...... 224 ------------------------ 224 
J. M. Cronen .... __ .. 112 22 ........ --.. 90 
Kanode Bros . _..... . . . . . • . . . . . . . . . . . . . . . . . . . ...................... . 
Sn1ith & Bell . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .......... . 
JohnH.Kipps ...... 2,240 2,240 ------------ ........... . 
W.C.G. Myers ...... ------------------------------------------------
Myers Bros ...... _ .. 3, 360 1, 120 .. .. .. . • .. .. 2, 240 
Brush Mountain Coal 1, 000 1-- ........ __ ......... _.. 1, 000 
Company. 
I?;:~;~esh~·a:a~~- ~ ~: ·-----i; o6~ ·J--------i6s- :::::::::::: ---- ---s96 · 
Samuel Smit-h's heirs 33 33 ......... _. _ ........... . 
J.P.Linkons .......................................... -----------· 
Moore & Co ............. _. .. .. . . . ..... _ .. _ ..................... _. _ . . 
E. Price __ . __ . .. __ .. 67 __ ... _...... .. .. .. . .. .. . 67 
Altoona Coal aml 33, 600 33, 600 ......... _ ....... __ ..... 
Iron Company. 
U ureporte<l Triassic 
area. 
Unreported other 
areas. 
5, 000 5, 000 
50,000 50,000 
1----------- ---- -----
Total.--.. .. .. . .. .. . . . .. . . .. .. .. 1, 073,000 103, 814 147,619 821, 567 
I 
The following table, compiled from returns received from Mr. D. H. 
Watson, secretary and treasurer of the Pocahontas Coal Company, 
shows the shipments of coal in long tons from the mines of the operat-
ing companies in the Flat Top field in both Virginia and West Vir-
ginia. The Pocahontas Coal Company acts as the trade agent for the 
mining companies: 
Shipments by the Pocahontas Coal Co·rnpany front the Flat Top region in 1888. 
Names of mining companies. 
Southwest Virginia Improvement Company .............................. .. 
John Cooper & Co ......... __ ............................... -.............. -
Booth-Bowen Coal and Coke Company ....•..... ___ ..•............ --·----.--
Caswell Creek Coal and Coke Company .................................... . 
Buckeye Coal and Coke Company._ ..................... ------ ...... ---····· 
Robert Goodwill & Co ...................................................... . 
Elkhorn Coal and Coke Company_ ....................................... .. 
Shamokin Coal ancl Coke Company ....................................... .. 
Louisville Coal ,tnd Coke Company_ ..................................... .. 
Turkey Gap Coal and Coke Company ...........•..•••••.•........ __ .....•.. 
Houston Coal and Coke Company ....... ___ ......................... __ .... .. 
Crozer Coal and Coko Company ........................................... .. 
Total pro-
duction 
in 1888. 
Long tons. 
704,509 
185,222 
136,369 
160,854 
99,272 
51,844 
9,136 
8,645 
4, 579 
10,040 
3,181 
2. 359 
Total. ................................................................. , 1, 376,010 
Under the terms of the mining leases which are made with the oper-
ating companies all coal, except that used for colliery consumption and 
COAL. 379 
for the manufacture of coke, must be sold to tile Pocahontas Coal Com-
pany, wllich makes all sales aud assumes all liabilities connected with 
the same. Tlle Pocahontas Company pays the coal operators by checks 
on the 15th of each month for all coal shipped by it during the pre-
ceding month. All risks for bad debt~, shortages in shipments, freight 
rates, etc., are thus avoided by the mining companies. All the coke 
manufactured is solrl through another agency. 
The following tables exhibit the shipments of Virginia and West 
Virginia (Flat Top) coal over the Norfolk and Western railroad, as re-
ported lJy President Kimball and Vice-President Eddy: 
Shipments of coal over the lines of the Norfolk and Westm·n 1·ailroad dzwing 1887 and 1888 
f1·orn Virginia and West ViTginia. 
1887. 1888. 
Localities from which coal is shipped. 
Coal. I Coke-. -Coal. Coke. 
-------- -1 
Long tons. Long tons. Long tons. I Long tons. 
Flat Top mines, Virginia.. . . . . . . . . . . . . 503, 071 103, 209 615, 908 ~8, 126 I 
Flat Top mines, West Virginia . . . . . . . 471,976 47, 962 560, 730 92, 763 1 
B~f~~-r-~~~~ ::~~~~s: -~~~- ~~!-~~~~ _s_~~. 2, 646 . • • • • . . • • • . . 3, 352 ... -•...•. · 
Vicker's and Pulaski City stations . . . 8, 58!l . . . . . . . . . . . . 8, 759 ........... . 
Total ............................ --gg6,277 -lli,m l.i88.749 180,889.1 
The shipments from Virginia and West Virginia during 1888 were 
composed of the following classes: 
Classes of coal shipped in 1888 from, the Flat Top 1·egion. 
Classes. Long tons. 
Run-of-mine.... ............................................................. 1, 129, 311 
Lumps . . . . . . . .. . .. . • • . . .. .. • . .. . . • . . . • .. .. •• • • • • • • . • .. . • .. . . . • . • .. . . . . . . .. . . 51, 117 
Slack. . • • • • • • • • . • • . • • • • • • . • • . • • • • . • • . .. • . • • • • • • • • • . • • • • • • . • • .. • . . . • • .. • • . . • • . 8, 321 
1----
Total.................................................................. 1, 188, 749 
The different commercial sizes are determined by regulations which 
have been adopted in common by the railroad and the mining compa-
nies. Run-of-mine must contain not less than 40 per cent. of lump 
coal. This is as sold during the year to the Pocah01has Coal Company 
for 85 cents per ton on cars at the mines. Run-of-mine coal is generally 
produced, especially by those companies manufacturing coke, by pass-
ing the coal from the mine cars over screens with l-inch meshes. All 
coal classified as lump must be passed over screens with 3-inch meshes. 
Lump was sold during the year on cars at the mines for $1 per ton, and 
slack coal for 85 cents per ton. 
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Total shipmentB ot•er the N01jolk ancl Western milrocul from 188~ to 1888. 
Years. Short tons. 
-------------------------------------------- -
1883 (from month of June) .................................... ··············! 105,805 
i~~ : : :: : :: : :: : : : : ::: : ::: : : :: : ::::::::: :: : ::: :: ::::: : : : :: : : : : : : : : :: : : : : : :: : : ~I ~~~: ~~~ 
~~~~ : : ::: : : : ::: : : ::::: ::::::: : ::::::::: :::::::: : ::: :: : ::: : : ::: : : : ::: : :: : : :: : : }: !~~: ~H 
Total. . ................................................................. 
1 
4, 687, 369 1 
Richmond basin.-The reported product of the Richmond basin dur-
ing 1888 was 28,000 short tons, all of which came from the Raccoon 
mine in the Winterpock basin. This coal was shipped almost. exclu-
sively to Richmond and Petersburgh, and commanded at the mines $1.60 
per ton of 2,240 pounds. The following is an average aualysi.s of five 
samples of the coal: 
A.vm·age analysis of coal j1·om tho Riclnnond basin, Vil·ginia. 
Percent. 
Water......................................................... . ............. . 1.34 
Volatile matter . . .. . .. ..••••.. .. . ....• .••••• ... . . . . .. . . . . .. . . . . .. . . . . ... . . . . . . 32.45 
Fixed carbon............................................... . .................. 57.05 
Sulphur . .. . . . . .. • .. . . .. .. .. .. .. .. .. .. . .. .. . .. .. .. .. .. .. .. .. . .. . .. .. .. .. . .. . . . l. 98 
.Ash........................................................................... 7.18 
Total. ..................................................... ·-- · · · ·-- · ·- · ·l!o07o 
It is expected that a. new mine will be opened in the vicinity of the 
Raccoon mine during 1889. It is estimated that a number of small 
country banks throughout the Richmond field produced 5,000 tons. 
Appalachia coal field.-The central coal fields of the State are situ-
ated along the western flank of the Great Valley of Virginia in isolated 
areas extending from Rockingham and Augusta counties southwest to 
Pulaski county. 
The most extensive mining of Vespertine coal during 1888 was in 
Pulaski county, by the Altoona Coal and Iron Company~ the total out-
put being 30,000 long or 33,600 short tons, which was entirely consumed 
locally at the Bertha Company's Zinc Works, at Pulaski, and in the 
evaporating of salt at Saltville. This coal is reported as admirably 
adapted for the uses to which it is put, and although the calorific value 
of a pound of this coal, on account of its high percentage of ash, is 
much less than that of the purer Flat Top coal, it is said to be more 
economical at Pulaski and Saltville. 
The Vespertine coal beds are also mined in :Vlontgomery county in a 
number of small mines whose product is taken entirely by the local 
trade. These mines are situated along tbe flanks of Brush and Price 
mountains, and are considered to underlie Price valley between the 
mountains. Along Brush mountain the coal beflS have a dip as high 
as 30 degrees toward the south, and along Price mountain an equivalent 
dip toward the north. The reported rodtict of the ItJontgomery eountt 
mines during 1888 was 8,100 short tons, or about half of the total 
product of the county during 1887. 
WASHINGTON. 
·Total product in 1888, 1,215, 750 short tons; spot value, t3,647 ,250. 
During 1888 the greatest activity existed in coal mining in Washing 
ton, and the increase in the total production of the mines has been at 
a greater rate than during any one of the previous five years. The 
product of the mines is reported by the State inspectors for the fiscal 
year ending September 30, and the product for the yearendingNovam-
ber 30, 1888, with the spot value of the coal at the mines, has been vari-
ously reported to the coal trade by different local authorities and in the 
coal-trade journals. It is believed, however, that from the numerous 
facts obtained in the State, independently of those collected by the mine 
in pectora, the total product and spot value given above for the calendar 
year ate accurate. This is referred to later in detail. 
During the last session of the Territorial legislature a change was 
made in the mining laws, by which the coal regions were divided into 
two inspection districts instead of being regarded as one, as formerly, 
of which Mr. James H. Watson was the inspector. During the early 
/l>art of the year the governor appointed as inspectors of these two dis-
tricts, for two years dating from February 28, Mr. H. C. Paige of the 
first and Mr. John Sullivan of the second. 
The following table exhibits the product of the coal mines of Wash-
inJton, by individual mines and by counties, for 1887 and 1888. The 
statistics for 1887 are for the fiscal year, and those for 1888 for the cal-
endar year: 
P1·oduct of coal in Washington, by counties, in 18~ and 1888. 
' 
Production. 
Names of mines. Coon ties. Operators. 
, 1887. 1 1888. 
-
I ~ I Long tons. Long tom. 
New Castle. . . . . . . Oregon Improvement Company...... 136, 4 73 155, 000 
Franklin ................ do ...................... :....... 80,703 186 D66 
Black Diamond . . . Black Diamond Goal Company. . • • . • . 86, 900 us: 000 
Cedar River . . . .. . Cedar River Coal Company.......... . 35, 1385 ,l, 662 
Gilman . . .. . . . . . . . (Opened during 1888) . .. .. • .. . . . .. .. . . . .. . .. . . . 14, 907 
King ........ . 
Total . . . . . • .. . . .. . . . .. • • • .. . . .. .. . . . . . ... . .. . . . . . • . . 339, 961 546, 535 
Pierce . .. . .. . . Carbon Hill .. .. .. Pacific Improvement Company .... .. 
South Prairi~..... South Pr·airie Coal Company ........ . 
173,808 
52,5~ 
3,.53 
213,145 
40,934 
12,877 
10,000 
Wilkeson . . . . • • . . . Ta.coma Coal Company ..... .... .. .. . 
(New mine) ....... Wilkeson Coal and Coke Company . . . 
Total . ............................................ , . 1-2-29-, 7-85-l--2-76,_958 __ 
======== ==== Thu"aton . . .. . BuCoda . .. .. .. . . . . Northwestern Coal and Transporta-
tion Company. 
Kittitass...... Roslyn............ Northern Pacific Coal Company ..... 
15, 295 42, 000 
104, 782 220,000 
-------Grand total ....................................... .. 689, 823 1, 085, 491 
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The most important coal fields it~ Washington are within a radius of 
40 miles of tide water, so that as good shipping facilities are afforded to 
these mines as to those in any other State or Territory. The estimated 
acreage of developed coal lands is shown in the following table: 
Acreage of developed coal lands in Washington. 
Counties. 
, 
King ................................................................•..•.•.. 
Pierce ......................................................•.....•.......... 
Kittitass ......•............................•............................... 
Lewis ..............................•..•..•.................................. 
Thurston ............••••.....•.•••.•.••........••..•.•...•.•................ 
Whatcom .....................•....•..•.......•............................. 
Acreage. 
80,000 
50,000 
60, 000 
5, 000 
8, 000 
10, 000 
Total.................................................................. 213,000 
The New Castle mines of the Oregon Improvement Company, which 
are situated on the Columbia and Puget Sound railway, 20 miles from 
Seattle, shipped their product principally to ~an Francisco and Port-
land, Oregon. The following table shows the annual product of these 
mines for the past 10 years : 
P1·oduct of New Castle mines, Washington, since 1879. 
Fiscal years. 
1879 .••••••••••••••••••••••••••.•••..•••••.••••••••.•••••••••••••••.••..••. 
1880 ··•••••••· ·•••••••••••••••·••••••••••• .•••..•••.•••••••••••• ••••·•·•••· 
1881 .•••••••••••••.•••••••.••.•••••••. ••··•··• .•••••.•••••.••...•••••••••.. 
1882 ·••••••••••••·•••••• .... ............................................. . 
1883 ...••..••••..••..••......•.••..••••...•...•.••••••..••.•••••••••••••••• 
188( ...•....•..... ...•.... •......••. ·····••···•···•···•••··•····•••·•••·••· 
1885 .•••••••...•.•••.••••.•••• , •.••. •••••• ••..•••••••••••••••••••••.••..••. 
1886 ..••••.•...••..••..••...••.•.•••••.•••••.••.•••••••••••••.••.•••..••••. 
1887 ••••••.••..••..•••••••••.••••• ••••· ••.••••••• •••••••••••• ....•••...••.. 
1888 (calendar year) ...........................•...............•........... 
Total. •.............•.........•.................••..••...••........... 
I Production. 
Long tons. 
127, 381 
128,853 
149,602 
158,340 
218, 742 
149, 948 
140,050 
85, 561 
140, 701 
155,000 
1, 463, 178 
The principal mines in Pierce county are the Carbon Hill, the South 
Prairie, and the Wilkeson. The annual shipments from these mines 
since l 885 are exhibited in the following table : 
Shipments f1·ont the Carbon Hill mines, Washington, since 1885. 
Fiscal years. 
1885 •••••• ···-·· •••••• ···--· •••••• --·-·· •••••• •••••• ··-··· •••••• ••••••.•••.. 
1886 .••.•••.••••.••.•••..•••••••••••.••••••••••• ·----- •••••••••.••••••.•••.. 
1887 .••..••••..••••• ·······-······················ •••·•••·•••••••••••••••••• 1888 (calendar year) ...........•.••••...••......•..........•..........•.... 
Total. ............................................................... . 
Production. 
Long tons. 
135,926 
120,965 
145 31ti 
213: 145 
615,352 
The South Prairie mine is owned and operated by the South Prairie 
Coal Company. The product bas the reputation of being the best steam 
and domestic coal iu Pierce county, and the supply is never equal to the 
demand. 
ll 
--
COAL. 
Shipments fronL the South Prait:ie mine, Washington, since 1885. 
------------------------ ---------------------------------
Fiscal years. Production. 
--·----------------------------1--------
1885 ...•••.••••• •·•·••·••· - •··••··••·•·••·•·••··•••·••••••••·•••·••• ...... 1886 ..•..•.. - ... --- ..••...•.••••.••. - ••..••.•••.••••..••••.••..••..•••.• -•. -
1887 --·· ..•... ·••·•····•••··•··•···•••••·••··•·••••· .••••• - .•••.•..•..•.•.. 
1888 (calendar year) .............•.•.•..•....•........•••.••.•............. 
Total ...........•...•••......••••••..•••..••...•.•...... -- - ·---- --- · ·-
Long tons. 
34,314 
45,653 
59,815 
40,934 
180, 716 
383 
The Black Diamond mines are situated on the same rail way as the 
New Castle mines, but 3 miles nearer Seattle. The product of these 
mines is shipped principally to the San Francisco market for steam 
coal. The annual shipments from these mines since April, 1885, are 
shown in the following table : 
Shipments ft·otn the Black Diamond n~ines, Washington, since 1885. 
Fiscal years. Production. 
Long tons. 
1885 ..••••......•••.•...•....•.....•..•••.•..•.•••• -•..•••••.•••••..•..••••. 10,562 
1886 ............. ...... .......... ...... ...... ............ ...... ...... ...... 71,356 
1887 ...... ....... .......... ...... .••••• ...... ............ ...... .....• ...... 66,500 
1888 (calendar year)....................................................... 148, 000 
Total. ............................................................... . 296,418 
A new field bas been opened in King county by the Seattle Coal and 
Iron Oompany, a sister corporation of the Seattle, Lake Shore and 
Eastern railway. This field is situated on the line of the rail way about 
40 miles distant from Seattle. The only mine thus far developec.l is the 
Gilman. Coal was first taken out about nine months ago, and the out-
put up to December 1, was about 14,000 tons. Practically the mine is 
just now properly opened, and from January 1, 1881l, operations will be 
pushed. 
The following table gives an estimate of the total product of the 
Washington mines up to January, 1889: 
Total prodnct of coal in Washington to December 31, 1888. 
Names of mines. Produc1.ion. 
------------------------------1 -----
Now Castle ............................................................... . 
Franklin ................................................................. . 
Black Diamond .............................•.............................. 
Renton .................................................................. . 
Talbot .................................................................. . 
CedaL" River ............................................................. . 
Carbonado .............•.•....•••......•..•••...•.....•................... 
South Prairie ............................................................. . 
Wilkeson ............................................................... .. 
Bucoda .................................................................. . 
Roslyn .................................................................. . 
~~~U~!b~~y ~-~~: :::::::::::::::::::::::::::::::::::::::::::::::::::::::: :·. 
Total ..•............................................................. 
Long tons. 
1, 463, 178 
(a) 284,399 
2!16,418 
35,015 
10,000 
106,478 
615, 352 
180, 716 
33,250 
57,295 
340,337 
250,000 
500 
3,672,938 
a Prior to 1886 the shipments from the Franklin were included with those from the New 
Castle mine. 
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The demand for Washington coal during tile past year has increased 
to such an extent that it has simply been a question of how much the 
different mines could produce and load into a..vailable ships and rail-
way cars. The market prices have been generally remunerative, and 
there were only a few weeks during the summer when the product of 
the mines fully equaled the demand. During the month of June labor 
troubles interfered materially with the operations of three of the priu· 
cipal mines. During the winter months of the year the facilities for 
mining coal at the more eastern mines were inadequate to tbe demand 
made upon them. It may be said, however, that the output during 
1888 was not up to the actual capacity of the mines, owing to the prac-
tical embarrassments which naturally ensue in making improvements 
at mines in the way of introducing new machinery in order to meet the 
demand for the coming year. 
The value of the total product of Washington for 1888 has been esti-
mated by local authorities at $4,250,000. This is believed, however, 
to be an excessive estimate, since, from a careful review of all the mines 
in the Territory, and of the market prices, it is believed that the aver-
age spot value of all the coal at the mines would not be greater than 
$3 per ton. It may be stated, however, that coal was retailed by the 
mining companies at Seattle, at periods dur.ing the winter of 188S-'89, 
at $6.50 per ton. The lowest price to the largest consumers at times 
during the same winter has been reported at $5 per ton; and in con-
sequence of this fact the above estimate has been based upon an as-
sumed value of the entire output for tlle year of $5 per ton. 
The Rm:;lyn mines make a uniform price of $3 per ton at the mine 
to all consumers, although there have been seasons of scarcity when it 
is believed the coal might have netted the company $6 and $7 per ton 
at the mines, although the price was kept invariably at $3. In the esti-
mate the output of the Roslyn mine is taken at $3 per ton. 
The increased demand for Washington coal during 1888 arose partly 
from the growth of population, steam ships, and general inuustries, 
partly from the severity of the winter months of the year, and partly 
from a strike which took. place among the Australian miners, and which 
lasted for two months, whereby the supply of Australian coal in the 
San Francisco market was largely stopped. On the resumption of ship-
ments from Australia, Messrs. Dunsmuir & Sons, of the Wellington 
collieries, in British Columbia, about the middle of December, reduced 
the price of their coal iu San Francisco $4 per ton from $16, at which 
it had stood for twelve months, to $12. In the middle of February, 
1889, a second reduction of $3 per ton was made from $12 to $9, at 
which it is claimed an effort will be made to keep it during 1889, in 
order to prevent large shipments of coal to our coast from Australia 
and elsewhere. 1he Wellington operators, in addition to their efforts 
to reduce the price of coal to Pacific coast consumers, shut down their 
mines when an attempt was made b.r a stautling co iumittee of an organi-
zation of laborers to control them in their dealings with their miners. 
Product of Wellingtort collierieB, British Columbia, for fifteen years, from 1874 to 
inclusive. 
Years. Production. Years. Production. 
;LOng tom. Long tom. 
81,000 1882.. •• •••••••••••.•••••• ••• !fl2.13, ~ 
110,000 1883......................... ... """ 
139,000 1884 ...................... ·-. 894,010-
15&, 000 188U.... ••• ••• . • • .. ••••••.• •. 885,000 
171,000 1886.. •• •• .. ... • •• . • • .. .. • • .. 328,638 
1874: ···••• .................. . 
1875 ........................ . 
1876 ........................ . 
1877 ....................... . 
1878 ........................ . 
241,00011887 ....................... ,. f13,3~ 
~=: g: 11888 ......................... 
1 
__ m_. 781__;.
1 
Total. • • .. • • • • • • . • • . • .. 3, 871t 8lio 
-
1879 ........................ . 
1880 ........................ . 
1881 ••••••••••••••••••••••••• 
WEST VI.nGINIA. 
Total product in 1888, 5,498,800 short tons; spot value; t6,048,680. 
The following statistics for the calendar year 1888 have been com .. 
pTIPd from individual returns received direct by the Survey from many 
of the operating companies, supplemented by facts received from Mr, 
Henry Cunningham, State inspector of the first district, comprising the 
counties of Barbour, Berkeley, Brooke, Calhoun, Doddridge, •+••m,A•~ ·.·.:..'• 
Grant, Hampshire, Hancock, Hardy, Harrison, Jackson, Jelf&Jl"SOtl•>' 
Lewis, Marion, Marshall, Mason, Mineral, Monongalfa, ?tforgan,_ 
=e dleton, Pleasants, Preston, Putnam, Randolph, Ritehiet ... ""'·~~ 
Taylor, Tucker, Tyler, Upshur, etzel, Wirt, and OOd; and 
Mr. H. J. Tucker, inspector or the second district, comprising the 
ties of Boone, Braxton, Cabell, Clay, Fayette, Greenbrier, 
Lincoln, Logan, McDowell, Mercer, Monroe, Nicholas, 
Raleigh, Summers, Wayne, Webster, and Wyoming. 
OoaZ production in West Virginia by counties, 1887 and 1888. 
Counties. YmeL I __ P_rod_u~c-t--'-io_n_. --I 
1887.,1888. 1887. 1888. 
Short tom. Short tMY. Brooke............................................. 3 3 40,166 lk5&e i"' 
Ohio. ............................................. 9 8 131,838 140;b1t I·' 
~:1'!!'~:::::·.:::::::::::::::::::::::::::::::~:::: : ~ a=:=: s::~ 
Preston • •• • • • . • • . • • • • • • • • • • • • • • • • • • • . . . • • .. • • . .. • • . 3 4 218, 224 231, 540 
Mineral .. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . • • .. • • .. 4 4 '78, 836 ftsCt, 181 
Tucker............................................. 2 2 24,707 Gl, 517 .,. 
e.~_:::_::::::::::::::::::::::::::·:·:·:::::::::::: .• : .: t5 :=· ~~m 
Pnt11am........................................... 2 4: 63,200 143,44.d 
.Kauawha • • • • • • • • • • • • . • • • • • • • • • • • • • • • • • . • • • • • • • • . • . 28 36 1, 126, 839 • 818, 600 
Fayette .••• ~. . • • .. •.• • • • • • • • • • . • • • • • • • • • . • • • • • . • • • ... 25 36 1, 252, 4:17 1, 977, 030 
Mercer . .. • • • • • • • • • • • • • . • • • • • • • • • • • • • • . • • • .. • • • .. • . 5 7 575, 885 061, 396 
lloDowell ............................................................................ . 
Total .. . • .. • •• • • • • • • .. • • .. • • • • • • .. • • • • .. • • • .. lila- 129 4:, 881, 820 6, £98, 800 
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Although there bas been a net increase in the product of the S 
for 1888 of 617,180 short tons, and in total spot value of $1,453,701, yet 
there was an increased product in only five different counties, and a 
decrease in nine difterent counties. During the year there were seven 
new mining enterprises started in McDowell 1ounty, on the extension 
of the Norfolk and Western railroad down Elkhorn river, by the fol-
. lowing companies: Elkhorn Coal and Coke Company, Shamokin Ooa1 
and Coke Company, Turkey Gap Coal and Coke Company, Crozer 
Coal and Coke Company, Huston Coal and Coke Company, Powhatan 
Coal and Coke Company, Norfolk Coal and Coke Company. 
The coal is similar to the Pocahontas or Flat Top coal, and is mined 
from the same seam, which here ranges from 6~ feet to 8 feet 3 inches 
in thickness. 
'l'be following table exhibits a list of the mines in the first district, 
the names of the operators, and the counties in which the mines are 
located: 
Mines and operato1·s in First inspection district of West Vi1·ginia. 
Names of mines. Names of operators. I Counties. 
Davis No. 1 .....•..•......•. Davis Bros ......•.••................... ·····I Tucker. 
Davis No.4 ......................• do..................................... Do. 
Elk Garden No. 1........... West, Virginia Central and Pittsburgh Rail- Mineral. 
way Company. 
Elk Garden No.2 ........••....... do..................................... Do. 
Atlantic . . . . • . . . . •• • . . . . . . . . Atlantic and G. C. Coal Company............ Do .. 
Armstrong ......•.......... Big Vein Company......................... Do. 
Austen . . . . . • . . . . . • . . . . . . . . . Colgate & Company . . . . . . . . . . . . . . . . . . . . . . . . Preston. 
Mountain Brook Shaft . . . • . Orrell Uoal Company . . . . . . . . . • . . . . . . . . . . . . . Do. 
Irondale ......••••.•••...•.. F.Nemigyei -----·························· Do. 
Ocean....................... Consolidated Coal and Mining Company.... Harrison. 
Des pard . • . . . . . . . . . . . . . . . . . . Despard Coal Company .. . . . . . . .. . . . . . . .. . Do. 
Harrison County . . . . . . . . • • . Harrison County Coal Company . . . . . . . . . . . . Do. 
Pinnick Kinnick ............ T. P. Brannon and Company . ............... Do. 
Howard..................... Howard Caal and Coke Company........... Do. 
Tyrconnell .................. Orrell Coal Company ....................... Taylor. 
West Vir~nia Coal Works . L. F. Roush ................................ Mason. 
Hartford.................. . . Hartford City Salt Company........... . . . . Do. 
California ................... Juhling & Company........................ Do. 
New Castle . . • .. . • • . • .. . . . . . No report... . . . . . . . . . . . . . . .. . . . . . . . . . . .. • . .. .......... .. 
Shannon .......................... do ................................................. .. 
E~~~:~t~+H~Ui~~~~~~li.HHH~HH>~J~~~;..:::::: 
Camden . . . . . . . . . . . . . . . . . . . . Consolidated Coal and Mining Company.... Do. 
Carver Coal Company....... Carver Bros . .. . .. . . .. .. . . . . . .. . . . . .. .. . . .. . Putnam. 
Energetic Coal Company . . . Energetic Coal Company . . . . . . . . . . . . . . . . . . . Do. 
Raymond City.............. Marmet Mining Company . . . . . . . . . . . . . . . . . . Do. 
Palatine . . . . .. . • .. • .. • • • . . . . Orrell Coal Company . . . . . . . . . . . .. . . . . . . • . . . Marion. 
Aurora .. .. .. . • • .. • • . . .. . .. . .. ... do . . . . . .. . . . . . .. .. . .. . . .. . .. .. • .. .. . .. . Do. 
Gaston . • • • . . . • . . • • . • • . • • . . . Gaston Gas Coal Company...... . . . • . . • • . . . . Do. 
Central ..................... OliverJackson ...... . .................... Do. 
West Fairmont............ Marion ~Gas Coal Company . . . . . . . . . . . . . . . . . Do. 
Montana................... . Montana Coal and Coke Company . . . . . . . . . . Do. 
Wellsburg....... . . . . . . . . . . . Forbes, Carmichael & Company . . . . . . . . . • • • Brooke. 
Wellsburg Shaft............ C. M. Crawford .. . . . .. . .. .. .. . . . . ... .. .. .. Do. 
Top Mill.................... Wheeling Iron and Nail Company. .. .. .. .. . Ohio. 
Boggs Run . .. . •• • • • .. • • .. . . Boggs Run Mining and Manufacturing Marshall. 
Riverside .................. . 
Central .................... . 
Crescent ................... . 
Moundsville Shaft .••..••... 
Carter ..................... . 
Com~any. 
Riverside Iron and Steel Company. . . . . . . • . . Do. 
Oliver Jackson .......................................... .. 
Kaseley & Brooks .. .. .. .. .. .. .. .. .. .. . . .. . Ohio. 
Moundsville Coal Company. . • . . . • . • • • . . . . . . Marshall. 
Thomas E. Kaseley & Co.... • . . . . . . . . . . . . . . . Ohio. 
Coal production, number of 81nployes, and num,ber of accidents from J~Zgl, 1887, to ha6 
30, 1888, in the first district. 
Actual coal production of 37 mines as per returns of operators .. long tons.. 1, 880,631 
Estimated production of 13 mined from which no returns were received, 
long tons........................................... . . • •••••••• ••••••...•.. 151,605 
. --------
Total production ..•...•...•••••.•••••••••••••••••••••.••.•. long tons .. 1, 532,236 
Coke ove11.s . . . . . . . . . . . . . . • • • • • . • • • • • • • • • • • . • . . . • • • • • • • •• • • • • . • • . . • • • • • . • • • • . 575 
Quantity of coke produced .•••••...•••..••••••••.••• ~ ••••••••••••• -~....... 1«, ~4 
Miners and inside employes .• : •.••••.•••••••••.••..•••••••• ., ••••••••••.....• = 2, 048 
Outside employes . . • • • • . . • • • • . . . . . . . . . . • • • . • . . . . • • . • • • • . . • • . .•• • • • • • • . • • • • • . 467 
. Total persons employed in and about the mines ..•••.•••••..•..••..••. 
Ca.•malties in the mines .••.•. . •.•...•......•...•....••.•••••.•••••..•..••••. 
Fatal casualties in the mines .....•••••...•••.....•••.•••••.•••..•.•••..••••. 
Non-fatal casualties in the mines .•••••...••..•••.•••••.••.••••••••••••..•••. 
Coal produced per life lost ............................................. tons .. 
Coal produced per non-fatal accident ••..••••••••••••••••.•••••••••••.. do .. . 
--------
Coal produced per casualty ..•••.•.••..••..••••..•••••••••••••••.•••••. do .. . 
Coal produced per miner employed .•••.•....••••••••••.••••••••••••••.. do ... . 
Average earnings for miner at 5o cents per ton .•••••••.••••••••.•••••....••. 
~515 
28 
8 
25 
510, 745i 
61,289 
57,722 
748 
$374. 
The following table exhib"ts a list of the minPS in the second district, 
the names of the operators, and the coun~ies in which the mines are 
located: ' 
Mines and operators in second inspection distJ·ict. 
Names of mines. Names of operators. 
Black Band Nos.1 and 2 .••. Black Band Iron and Coal Company ..•..••. 
Beane's .••••...•••••..••.••. Welton Coal and Salt Company .•...••..••. 
New Mine . .• • •• . • •. • •• . . • • . Campbell's Creek Coal Company .•••••..•. 
Calderwood ..•••••.••.••••••..•••. do ..••••..•••.••••••.•••••..••••..••... 
Boyce .•••••..•••••.•••.••...•••• do .••••••.••..••.•••••••••.•••••••••••. 
Dana Brothers'....... • • • • • • Dana Brothers .••••••••••••••••••••••••..••. 
Pioneer No.4. .••. :· •....••••. Pioneer Coal Company ••••••••••••••••••••. 
Dickinson's . . • . • . . • . • • • . • • . John Q. Dickinson & Co .•••••••••••••••••••. 
Winifrede Nos.1, 2, and 3... Winifrede Coal Company ..••••••••••••••••• 
Black Diamond . . . . • . • . . • • • . Winkler Coal Company .••.•••••••••••••••. 
Peerless . . . . . • . . • • • . . . • . . . • . S. W. Bard . .....•••.....•.••••.•...••.•••••. 
Stevens' . . . . . . . . . • • • • • . • • . . . Stevens Coal Company . . • . . • • . . • ••.•...••. 
Coal burg . . . . . . • . • . • . • • • . • • . Robinson Coal Company ••••••.•••••••••.•.. 
Peabody ...•.. ..••.•........ Peabody Coal Company .•••••..•....•.•.... 
Cedar Grove N os.l and 2. . Cedar Grove Mining Company ••••••.•••••. 
East Bank ......•...•.••..•. Stuart .M. Bock ....••.......•...•••...•.•.. 
Chestnut Point ...•..••......•..•. do ....•••....••.••••••••..••..•..••••.. 
Blacksburg, .•••••...•.•..•. George B. Reynolds .•••••.•••..••....••...•. ~ 
Belmont Nos. J and 2 . . • . • • . Belmont Coal Company........... • •....... 
Crown Hill . • • . . • . . . • • • • • • • . Crown Hill Splint Coal Company .......... . 
Kanawha Nos. I and 2 •••••• Consolidated Mining Company ....•••..... 
Union Nos.1 and 2 •• . • •• • •• Union Coal Company . .....•.•............. 
Mount Morris . . • . . . . • • • • • • . Mount Morris Coal Company ..•••••......•. 
Cannel................ . • . • • . Cannelton Coal Company ..•••••.......••... 
Block ...•.••••.•••.••....•........ do ...........•...••.•••.•••••.••..••.•. 
Eureka .••••..•••.•••••.•••. M. T.Davis & Co ..•..•••.••.•.•••.•••..•.. 
Carver's .........•.......... Carver Brothers ......••••.•••••.••••••••••• 
Straughan's .•.••..•••••.... Straughan Coal Company .•.•••.••.•••..••. 
Crescent .•••• .•••.. . .• . . .. . William R.Johnson .••..•••••••••••••••.••. 
Faulkner's...... . • • . . • • . . • • . Faulkner Coal Comnanv .••••••••••••••..••. 
:~~iair.: :::::: ~.: ::::::::: :· -:;~1Si!.i'r ~Jr!~!~j: ~:: :·:::: ::::::::::::::::: 
Mount Carbon.............. Tbe Mount Carbon Company . ....•••.•••••• 
Great Kanawha . • • . . • • . . . • . Great Kanawha Colliery Company .•..•••••• 
Mill Creek . ....••..••••.•••. Stevens M. Taylor .........•••••.•••••••.••. 
~:K;;;~~:e :::::::::::::::::: ~~s:~:tk'L:Ja.~·:::::::::::::: :::::::::::: 
Elmo .•••••.••••••.•••••.••. W.A.BurkeCoalCompany .. : ..•••.••...•. 
Fayette .•••••••••..••.•••••• Fayette Coal and Coke Company .••..•••••• 
Nuttallburg ..•..•••••.....• Ntittallburg Coal and Coke Company ...•.•. 
Keeny's Creek ..•..••.•.•......... do .. .•........•...............•••••••• 
Caperton .•••••..••••••••••• William Beury, Cooper&Co ..•.•.•.•••••. 
New River .•.•••.•••.••••. New River Coke Company ..••..••.••.••••• 
Sewell •••••••••••••••••••••• Longdale Iron Company .........••......••. 
Fire Creek.................. Fire Creek ~oal and Coke Company .••..... 
Kanawha. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Fayette. 
Do. 
Do. 
Do. 
J)o. 
l>o. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
MINERAL RESOURCES. 
Mines and operators in second inspection district -Continued. 
Names of mines. N amos of operators. Counties.l 
Cent.ral ..............••.... 
Echo ...................... . 
Stone Cliff ......••••...... ·. 
Beechwood ............... . 
Alaska .................... . 
Slat ... r ...................... . 
Quinuimont. ......•..•..... 
Goodwill . ..... ............ . 
West Fork ................ . 
B~·;!:fi~.: :::::::::::::::: :~ 
Reliance ... ................ . 
Mill Crc~·k....... . ........ . 
Central Coal Company .................... . 
'Vilham Benry, Cooper & Co .............. . 
Beur.v Coal autl Coke Company ...•......... 
Be('ehwmul Coal and Coke Compr..ny ....... . 
Alm;ka Coal and Coke Company ........... . 
Sterlllll! Coal an<l Coke Company ........ . 
Quinnimont Cnal and Iron Company ..... . 
Robert Good will & Co .... ! ............... . 
Louisville Coal and Cokt· Company ...... . 
Buckeye Coal and Cuke Com pan~· ......... . 
Freeman \:. J one~:~ ........................ . 
William Booth & Co .. .. .. .............. . 
ll ill Creek Coal and Coke Company ....... . 
John Cooper & Co . . . . . . . . . . ........ .. 
Fayette. 
·no. 
Do. 
llo. 
Jlo. 
Do. 
Do. 
Mercer. 
Do. 
Do. 
Do. 
Do. 
no. 
Do. Sterliug .................. .. 
Elk horn ................... . Elkhorn Coal and Cc•ke Company .......... . McDow ea. 
Shamokin ...•............... 
Turkey Gap .............. .. 
Crozer ............•.•••..... 
Tiu!lton .................... . 
Powhatan ................. . 
Norfolk . .........•••........ 
Louisville ................. .. 
Sha'llokin Coal and Coke Company ........ . 
Turkey Gap Coal au<l Coke Company ..... .. 
Crozer Coal and Coke Company ........... . 
Huston Coal and Coke Company 
Powhatan Coal and Coke Company ....... .. 
Norfolk Coal and Coktl Company ~ ........ . 
Louisville Coal and Coke Company 
Ilo. 
Do. 
Do. 
Do. 
Do. 
Do. 
:MerC('J', 
Coal production, number of 1nines~ number of coke ot•ens, and nnmber of employes from 
January 1, 1887, to Jttly 1, 1888, in th'l second (list1·ict. 
Counties. 
Kanawha ........... . 
Favette: 
"Bituminous ....... . 
Semi-bituminous .. . 
~~I>~~~ii: ::::::::::- i 
[Tons of 2,()00 pounds.] 
Jan. 1, 1887, to July 1, j Jul.v 1, 1887, to Jan 1, I Jan. 1, 18R8, to July 1, 
1887. 1888. 1R88. 
-, 
. -- ---------
Coal. Coke. Coal. Coke. 
569,232 61 322,016 
214, 601 48,191 ' 204, 509 
455, o5o 82, 211 1 48!'!, 488 
... ~~~·-~6~ ...... ~~·-~~~- i .... ~~~~-~~~ 
Coal. 
660, ~94 
246, 141 
586,282 
436, 1~9 
Coke. 
545 
40,001 
80, 803 
. 57,793 ' 
........... I 
'l'otal . :. . . . . . . . . . l, 522, 831 I 143, 302. ], 338, 529 1i6, 409 
-------
Counties. 
Open. Open-
ing. 
Coke ovens. I. Employl•s. 
pleted. mg. nunes. r mmes. cokt•. : • · 
Com- I ~uil<l- Insi.cle the louts~cle the Maldng I Total 
J:;:t'::~\ ' ... ........ . ,. 33 12 2, 036 330 41 2, 3i0 
.Bituminous . . . . . . . 11 437 792 95 1~0 
1
. 1, 007 
Serni-llituminous . . . :?0 5 745 10 1, 517 182 247 1, 946 
~~~~:::·:::::::::: ; --;:I-+. ·;_: ---:: =;_-;:: =::: ' --:;:I ::::' 
__ I_ ... -- -- ----------~ 
The product of l\Ierc<'r county· does not include any part of the 
coal mined by the Southwest Virginia Improvement Company at Poca-
hontas, Virginia. althotfgh {l, part of tbeir East mine is on the vVest 
Virginia side of the State line. There were probably mined from West 
Virginia territory during the year ending June 30, 1888, 150,000 net 
tons of coal. 
COAL. 
Number of accidents in second district for yea1· ending J ulg 1, 1888. 
No. 
Causes of fatal injuries : 
~~ ~i~ll·E~~ ~~~: ~ ~::: ~:::::::::::::: ::::::::::::::::::::: ~: ~:::::::::::: 15 " 2 1 
Total. .................••••....•....•••. ·······•••·•······•·••·•·••••········ 22 
Causes of non-fatal injuries: 
If£~?!.~::~;~:~~~~::::::::::::::::::::::::::::::::::::::::::::::::::::: 16 11 19 2 
1 
2 
By blast ..................................................................... . 
Miscellaneous ................................................................ . 
Total. ...................................................................... . 51 
. 
The following table exhibits analyses from coal beds which have been 
opened in eight different counties, and which beds have been popularly 
considered to be geologically identical with the famous Pittsburgh bed 
of Peunsylvania: 
Analyses of West Virginia coals. 
... c; ctl .,; 
""' ctl ;9 %:'"<:) 
'"' 
0 0 == <P 
ctl ~ Q bll:s [$: 
"'. 
ciS 
.s 1=1 +"0 0 <1>8 8 ·~ a3 <llA A Counties. Mines. l=lc;s 
,$ ~ ..-"l ~:> ctl ~ctl 
... 
:s =0 Q"" 8 Qctl Q) ~ <1) ..<:l ..CQ ;oJ :c1 ~ ...d p. A ~ ~ '0 = =~ ~ 0 f:: ctl '3 C,)<l.l 0 0 ~ ~ rn './). p. 
- --------
------
Per Per Per Per Per Per 
Feet. cent. cent. I cent cent. cent. cent. 
Virginia m in e, 10 79. 82 20. 18 0. !;::! 3. 95 0. 71 0. 81 
top coal. 
Virginia mine, 4 81. 99,18. 01
1
0. 50 2. 9811. 13 1.12 
bottom coal. 
N ~~!~. Morgan- 9-10 60. 98/39.02 0. 38 6. 20
1
2. 54 2. 19 ......... .. 
Gaston........... 9 67. 50 : ~2. 50 .. . .. 2. 1010. 95 1. 01 11043 16. 00 
American........ 9 65. 00 35.00 . .. . 5. 00 . .. . .. ... 10471 15,17 
Tal}~r:::: ':::: ¥~~~~~~~yn_:::::: ~ ~~·-~~ ~~·- :~ ~~ :~ .. :·. ~~~~-. ~~. 0'. ~~. 9856. i6.' 63 
Harrison...... Des pard. .. .. .. . .. 9 60. 00 10. 00 .. • .. 6. 70 . .. . . .. • . . 9500 20. 41 
Mineral. ..... . 
Do ........ 
Monongalia .. . 
Marion ..... .. 
Do ...... .. 
• ·--·· ---·· ..... ··-·-Ia"' ..... 11<01 11.20 
5-7 55.28 44. 72 l. 75 4. 30 2. 88 3. 06 .......... . 
Do ........ Murphy's Run ... 
Ohio .......... Wheeling top 
coal. 
Analysts. 
C. E. Dwight. 
Do. 
Do. 
, 
S.C. Ford. 
Manhattan 
Gaslight 
Company. 
C. E. Dwight. 
C'. M. Ct·esson. 
Manhattan 
Gaslight 
Company. 
Harlem Gas· 
li~bt Com· 
c.IE.b~ight. 
Do . . . . . . . . Wheeling bottom 
coal. 
Putnam . . . . . . Raymond ........ . 
Mason . . . . . . . . Hartford City ... . 
:: :::~:~::::: 1.-~~- 1::::~~~~- '·-~~- :::::: :::·: C. ~:ton. 
5-6 52. 19 '~ Sla. ~3 5. 31 1. 57 1. 93 . • . . . . . . • • . c. E. Dwight. 
The coal analyzed from the American mine was an average sample 
taken from two car lots; that from the Des pard an average of the coal 
f)roduced for six months, and that from 1.\'Iurphy's Run an average of 
the output for three days. 
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WYO~IING. (a) 
Product in 1888, 1,481,540 short tons; spot value, $4,444,620. 
Nowhere in the Rocky Mountain region has the increase in coal min-
ing during the year 1888 been so great as in Wyoming. The two most 
important factors in. this have been the increased demand for fuel in 
the great Nebraska, Kansas, and l\iontana markets, and the more 
favorable rates for hauling made by the only railway serving the best 
portion of the coal fields, for by this lowering of freight rates small 
coal mining companies not connected with or owned by railways have 
been able to mine their coal and sell it at a profit outside of the Ter-
l!itory's limits. No important new fields have been developed, but new 
companies have begun working portions of tile already· opened coal 
areas. Three of these new companies are mining at or near Rock 
Spring, but coal production was begun so late in1888, that their out-
put increased the total but slightly, the principal gain being due to the 
fact that all of the four principal mining companies show increased 
production. 
The gr~atest increase has been in the Rock Spring field, where the 
Rock Spring Coal Company, the Hopkins Coal ~lining Company, and 
Van Dyke Coal Company have begun the shipment of coal from the 
same veins as those worked for twenty years by the Union Pacific rail-
way. 
One of the most important new developments is the opening by the 
Union Pacific Coal Company of a new field near Dana station, on the 
Union Pacific, with the probable result that the mines at Carbon will 
be closed on account of the greater cost of production. The vein opened 
at Dana is supposed to be an extension of the Carbon vein, and lies 
further west along the line of the Uuion Pacific railway. During 1888 
no coal was sold, the work done being the driving of a long slope on the 
dip of the coal and the general preparation for steady production. The 
vein shows a little more than 8 feet of clean coal, of which it is proposed 
to break 6 feet, leaving 2 feet of coal for a roof. The dip of the coal vein 
is about 12o, and the coal can be mined to great advantage. In quality 
it is said to be slightly better than that. mined at Carbon, and very sat-
isfactory for steam and domestic uses. 
On the line of the Fremont, Elkhorn and Missouri Valley railway 
the principal mines opened are at Glenrock and Douglas. At the former 
point the Deer Creek Coal Company produced, in 1888, 13,000 tons, 
while at Douglas the Fetterman Coal Company mined and sold 16,933 
tons of coal. The vein worked by the Fetterman company is 6 feet in 
thickness, the coal being a clean lignite. There are two underlying 
veins, one 5 feet and the oil.wr about 9 feet in thickness; but neither 
has yet been opened. This company has not beeu in operation long. 
and will probably increase its production in future. The market for 
a Cont~ibuted by F. F. Chisolm. 
CQAL. 
the coal ~s in northern and eastern Nebraska in the districts served by 
the railway. 
At Glenrock the Deer Creek Coal Company began regular operation 
October 1, 1888, on a vein of lignite varying from 5! to 9 feet in thick-
ness. The following analysis of the coal is furnished by the company: 
Analysis of coal mined by the Deer Creek Coal Company at Glenrock, Wyoming. 
Percent. 
Moisture................................... .... ...... ................ ........ 10.20 
Volatile matter...... . . . . .. .. .. • . . • • • • . . . . . . . . .. . .. . .. .. . . . . . . . .. .. . • .. .. . .. . 33. 40 
:i~h~-~~~-b-~~:::::: ::::::::::::::::: ::·::::::: ::::::::::::::::::::::::::::::::: ~ 5~: ~~ 
_ • Total ............................. ~ .................... ··· ...•• • .. ···· · · · -~-100.00 
Underlying .the coal seam operated is another, 5 feet in thickness, on 
which uo work bas yet been done. This coal also is sold for domest.ic 
uses mainly, most of the fuel for the rail way being brought from Iowa 
mines. The Shawnee Coal Company produced no coal in 1888. At 
Buffalo tbe Buffalo Fuel Company mined 5,000 tons of coal in 1888 for 
local uses wholly. 
No coal was mined at Turin Creek in 1888. 
At Carbon the Union Pacific Coal Company mined 338,94:7 tons of 
coal in 1888. 'rhe product of the Carbon. mines to date has been as . 
follow~: 
Prod·uct of the Cm·bon ntines, Wyoming. 
1 
____ Y_e_a_rs_. ____ 
1
_s_h_or_t __ to_n_•· l Yean. 
1868 . .. .. .. • • • • • • .. .. .. • • .. . . . . 6, 560 1 1R79 .......................... . 
1869 . .. • • • • • • • • • • • • • • • • . .. . . . . . 30, 482 1880 .......................... . 
1870. .•.••• ...... ........ ... . . . 54,, 915 1881 .......................... . 
1871 . . . . .. . .. .. . • .. • • • • . • • . . • . . 31, 748 1882 ......................... .. 
1872 ......... -..... ...... ... • • 59, 237 1883 .......................... . 
1!!73 .. ... • .. . •• • • • .•• • •• . . . . . . . . 61, 164 1884, .......................... . 
1874 . .. • .. • .. .. .. . • . • • • • • • • • . . . 55, 880 1885 ......................... . 
1875 . . .. • • • . • .. • .. • • • . • .. • • • . . . 61, 750 1886 ......................... .. 
1876 .. .. .. . • .. . • • • . • • • • • • • . . • . . 69, 060 1887 ......................... . 
1877.. ..... ...... .•••••. .•.. ... 74,343 1888 ......................... .. 
1878 ... - . .. • • .. . .. • . • • • • • • • . • • . 62, 418 
Short tons. 
75,424 
100,433 
156,820 
200,123 
248,380 
319, 8P3 
226,863 
214,233 
288,358 
338,947 
At Rock Spring the product of coal in 1888 was as follows: 
Product of coal at Rock Spring, Wyoming, in 1888. 
Short tons. 
Union Pacif;c Coal Company................ 662,277 
Van Dyke Coal Company.................... 20,280 
Rock _Spring Coa~ <;:otllpany . . . . . . . . . . . . . • . • . 47, 970 
Hopkms Coal Mmmg Company............. 1, 800 
1----1 
Total. . . • . . . . . . . . . . . .. . . .. . • • . . • • . . . . . . . 732, 327 
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The Union Pacific Coal Company has mined from the Rock 
field the tonnage given in the following taOle: 
Product of the Rock Spring ntines, Wyoming. 
Years. Short tons. Years. Short tons. 
1-----------1------11------------ -----
1868 .......................... . 
1869 ........................ .. 
1870 ......................... .. 
1871 .......................... . 
1872 .................... ,_ .... . 
1873 ......................... .. 
1874 ......................... .. 
1875 ........................ . 
1876 .......................... . 
1877 ......................... .. 
1878 .••..••...•..••.....•.•.... 
.. 
365 
16,933 
20,945 
40,566 
34,677 
44,700 
58,476 
104,664 
134,952 
146,494 
154,282 
1879 ......................... .. 
1880 ......................... .. 
I ~:~ ~ :::::::::::::::::::::::::: 
'1883 .......................... . 
1884 .......................... . 
1885 ......................... .. 
I H!~ ::::::::::::::::::::::::::: 
At Almy the output of coal in 1888 was: 
Coal product at Alrny, Wyonting, in 1888. 
Union Pacific Coal Company .............................................. .. 
Rocky Mountain Coal and Iron Company ................................ .. 
Total ................................................................. . 
193,252 
244,460 
270,425 
~87, 510 
304,495 
318,197 
328,601 
359, ~34 
465,444 
662,277 
• 
Short tons. 
160,035 
209,298 
369,333 
The product of these mines from the time of opening to January 1, 
1889, has been as follows : 
Product o.f the Union Pacific mines at Almy, Wymning. 
Years. 
1869 .......................... . 
1870 .......................... . 
1871 ......................... .. 
1872 .......................... . 
1873 ......................... .. 
1874 .......................... . 
1875 ......................... .. 
1876 .......................... . 
1877 .......................... . 
1878 .......................... . 
Short tous. 
1, 967. 
12, 45! 
21,171 
22,713 
22,847 
23,006 
41,805 
60,756 
54,643 
59,096 
Years. 
1879. ••···••• ••••••..•..•...... 
1880 .......................... . 
1881 ..•..•••.•••.•••.••••...••. 
' 1882 ..•..••...••..••...•...•••• 
! {~~! . :: : : ::: : : :: : : : : : : :: : :: : : : : 
11885 .......................... . 
1
1886 ......................... .. 
1887 .......................... . 
1888 .......................... . 
Short tons. 
71,576 
100,234 
110,157 
117,211 
111,713 
150,880 
164,«1 
155,547 
196,913 
160,035 
Product of the Central Pacific mines at Almy, Wyoming. (a) 
Years. 
1870 .......................... . 
1871 .......................... . 
1872 .......................... . 
1873 .......................... . 
1874 .......................... . 
1875 ......................... .. 
1876 ......................... .. 
1877 ......................... .. 
1878 .......................... . 
1879 ........................ _ ... 
Short tons. 
1~. 981 
53,843 
105,118 
130,989 
181,699 
92,589 
69,782 
67,373 
57,404 
60,739 
I 
Years. 
1880 .......................... . 
1881 ......................... .. 
1882 ......................... . 
1883 ...••...•.. ·••···•··••····. 
1!l84 ......................... .. 
1885 .......................... . 
1886 .......................... . 
1887 .......................... . 
1888 .......................... . 
a Operated by the Rocky Mountain Coal and Iron Company. 
Short tons. 
82,684 
90,779 
94,065 
78,450 
68,471 
70,216 
100,341 
164,510 
209,298 
Coal product of Wyoming ifl 1888. 
Names of mines. ~n. 
-
/ 
Union Pacific ........................................... Carbon .......... . 
Do ................................................. Rock Spring .... .. 
Ceat:!fP~~ific: :~: :::::::::::::::::::::::::: ·::::: :::::: . ~~t;t~: :::::::::::: 
Rock ~ring Coal Company....................... .. .. .. Rock Spring ..... . 
VanDykeOoalCompany ................................... do ........... .. 
Hopkins Coal Company_ .................................... do ............ . 
Deer Creek Coal CJompany _................... . .. .. • .. • . Glenrock ....... .. 
Fet-wnman UoalCompany ............................... Dong!aa ........ .. 
BtUf'alo Fuel Company. :.. .. • .. • . • .. • • . • • .. • .. • .. • • • • • • • Bo:l'alo .......... . 
Small mines . • • . . . • . . . . .. .. .. •• .. • .. • .. .. .. • • • • .. . .. • • .. . .................. . 
Total proauetiou ...................................................... . 
·. 
/ 
Short tone. 
.838;Mf 
eo2,2'l'7 
180,086 
209,298 
47,178 
20,280 
1,800 
13,000 
lfJ,938 
5,000 
1,000 , ___ __,,. 
Mr. Oharles G. Epperson, Territorial inspector of mines fOr WyoJoitag~ 
has kindiy furnished his returns of production in 1888; but as the flgl~~tl~ 
differ widely from those above, and ·as it is impossible to 
difterences, the returns from Mr. Epperson's office are not used in~ t-lill~"!! 
ummaries .except in the eases· of the Buffalo Fuel Company and 
sftlall unreported ·mines. 
Union Pacific ..................... ~ ..................... Carbon ........ .. 
CentrN~~~i~~:::::::::::: ::::::~:~::::::::::::::: :::::: ~ ~~~~:::::: 
Rook SprinR Uoal Company. .. • • .. • .. . • • • . . . .. .. . • • . . . . . Rock Spring .... .. 
Van Dyke Cbal Company ................................... do .......... .. 
Hopkins Coal ()ompany....... .. .. .. . • . • .. .. .... .. . . . .. • . . . do ............ . 
Deer C..e.,k Uoal Company........ . . . . .. . .. . • . . . .. . . . . • . Glenrock ....••.• 
Fetterman Coal Company . • • . • ......................... Douglas ........ .. 
Buffalo Fuel Company . . .. . • .. . .. • . • • .. • • .. • • • . • .. . • .. • . Bufialo ......... . 
Smallminee .......................................... . .................. .. 
1----~ Total ............................................................... .. 
The production of coal in the Territory from the beginning of 
mining to January 1, 1889, is gh·en in the following table: 
Total p1·oduct of coal i" Wyoming. 
Years. I Carbon. 
Rock 
..\lmy. Other Total. Spring. mines. 
' -------I 
Short tons. Short ton11. Short tons. Short tons. Short ton1. 
1868 ....................... 6, 560 365 .............. 
· ··-· 
......... 6, 925 
1869 ....................... 30,482 16,933 1, 967 .............. 49,382 
1870 ....................... 54,915 20,945 29,435 .................... 105,295 
1871 ....................... 31,748 40,566 75,014 .................... 147,328 
1872 ....................... 59,237 34,677 127,831 ................. 221,745 
1873. .................................. 61,164 44, 700 153,836 . ......... ·-· ..... 259,700 
1874 ....................... 55,880 58,476 104, 705 ................... 219,061 
1875 .......... , ............. 61,750 104,664 134,394 .................. 300,808 
1876 ...................... . 69,060 134,952 130,538 ................. 3S., 550 
1877 ....................... 74,343 146, 49t 122,016 .................. 342,853 
1878 ....................... 62,418 154, 2r-2 116,500 ................. 333,200 
1879 ....................... 75,424 193,252 132, 315 ................. 400,991 
1880 ....................... 100,433 244,460 182,918 ................... 527,811 
1881 ....................... 156,820 270,425 200,936 .................... 628,181 
1882 ....................... 200,123 287,510 211,276 8, 855 707,764 
1883 ....................... 248,380 304,495 190,163 36,651 779,689 
1884 ....................... 319,883 318, 197 219,351 45,189 902,620 
1885 ....................... 226,863 328,601 234,657 17,207 807,328 
1886 ....................... 214,233 359,234 255,888 
..... 5s:oo31 829,355 1887 ....................... 288, 3~8 465,444 361,423 1, 170,318 
1888 ....................... 338,947 732,327 369,333 40,933 l, 481,540 
I 
' Total. ................ , 2, 737,021 1 4,260, 999 3,354,496 203,9281 10,556,444 
i 
The total number of men employed in coal mining in Wyoming varies 
from summer to winter, but will probably average as stated iu the fol-
lowing table furnished by Mr. Epperson, Territorial mine inspector: 
Nuntber of coal m.tners employed in Wyoming in 1&:38 • 
. 
Names of mines. 
• 
Location . 
Rook Spring N o.l........................ .... • .. .. .. .. . . Rock Spring ...... 
. e~ iia1i ~g ~~~ ~~~~~~~~~~~~~~:~~~~ ~~~~~~::~ ~:~: ~: : J~ : ~~~ ~: ~~~ ~~~: 
Rock Spriia~ Coal Company ..................... · ........... do ............ . 
~:!§!t~:~~:~: ::: ~:::::.:::::: :::::::::::::::::::::::: : b:~~o~::::: ~::: ::: 
Carbon N.6 ............................................... do ............ . 
t!i~!;J:~~-:i: :::::::::::::::::::::::::::::::::::::: : ~~1!::::::::::::: 
Red Canon No.5 ....................................... . ... do ............ . 
Fetterman .............................................. Douglas ........ .. 
Deer Creek............................................. Glenrock ........ . 
Buffalo .. .. .. .. • .. • .... .. .. • .. • .... .. . . .. . . . . .. • . .. .. .. . Buffalo .......... . 
Number of 
men. 
228 
228 
222 
63 
70 
66 
49 
13 
380 
211 
322 
209 ' 
254 
18 
46 
68 
12 
'fotal.............................................. .................... 2,459 
The prices paid for mining coal vary from 60 cents to $1.10 per ton 
where mining machines are not used. Economically, coal mining is the 
most important industry of the Territory, the value of the coal product · 
in 1888, at $3 per ton, being $4,444,620. 
THE MANUFACTURE OF COKE. 
BY JOSEPH D. WEEKS. 
In this report, as in previous ones of the series, the word " coke" 
is used to denote only that coke mane from bituminous coal in ovens, 
pits, ricks, or ''on the grouud," and which for conv~nience may be 
termed " oven coke." Having in the report for 1887 discussed the sta. 
tistics of coke made in connection with illuminating gas, which for con-
venience may be termed " gas coke," this product of bituminous coal 
will not be considered in the report for the present year. 
The unit of quantity throughout this chapter is the short ton of 2,000 
pounds. The year, unless otherwise stated, is the calendar year end-
ing December 31. 
· Production of coke in the United States in 1888.-In the following 
table are consolidated by States and Territories the statistics of the 
production of coke in the United States for the year 1888. 
Manufacture of coke in the United States, by States and Territories, in 1888. 
I I o,..,, Deoombe• 
States and Terri-
Estab- 31, 1888. 
Coke pro- Yield Total Value 
lish- ~- Coal used. of coal value of of coke tories. 
mente. . I Boild· duced. in coke. coke. per ton. 
Bmlt. ing. 
I Tons. Tons. Pr.ct. 
Alabama.--------·· 18 2,475 406 848,608 508,511 60.0 $1,189,679 $2.34 
Colorado .. _ ... --- .. 7 602 100 274,212 179, 682 65.6 716,305 4. 00 
Georgia .. . .. . __ .. 1 290 0 140,000 83,721 60 177,907 2.12 Illinois ___ .. __ .. _ .. 8 221 0 13,020 7,410 56.9 21,038 2. 84 
Indiana ............ 3 103 0 26, 5i7 11,956 45 31,993 2. 68 
Indian Territor.v ... 1 80 0 13,126 7,502 57 21,755 2. 90 
Kansas _ .....•..... 6 58 0 24,934 14,831 59 29,073 1.96 
Kentu(jky 10 132 2 42,642 23, 150 54 47,244 2.04 
MiBsouri ......... _ 1 4 0 5, 000 2, 60() 52 9,100 3.50 
Montana ...... __ ... 1 40 0 20,000 12,000 60 96,000 8.00 
New Mexico . ... _ .. 1 70 0 14,628 8, 540 58 51,240 6. 00 
Obio ............. 15 547 12 124,201 67,194 54 166,330 2.48 
~:~~!~!~!~~~.::::: 120 20,381 1. 565 9, 673,097 6, 545,779 68 8, 230,759 1. 26 11 1, 634 8! 630,099 385,69::1 61 490,491 1. 27 
Virginia ..•...... __ 2 550 0 230,529 149,199 64.7 260,000 1. 74 
Washington_ .. __ ._ 3 30 100 0 0 0 0 0 
West Virginia_ ... _ 52 2, 792 318 863, 707 531, 762 61.6 905,549 1. 70 
W iaconsin __ ..•. __ . 1 50 0 1, 000 500 50 1, 500 3.00 
-------------------------Total ........ _ 261 30,059 2, 587 12,945,350 8, 540,030 66 12,445,963 1.46 
; 
In 1888 a new State, Wisconsin, was added to the list of coke-pro-
ducing States, though the coal used in coking iu Wisconsin was all 
brought from Pennsylvania. All of the States that made coke in 1887 
produced it in 1888. 
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It may still be said, as reported ilt previous \·olnmes of Mineral 
sources, with regard to the origin of tlw coal used in coke making, 
by far the largest proportion of coal manufactured into coke in 
United States comes from the various Coal Measures of the 
lachian basin, and chiefly from the great Pittsburgh coal seam. Of 
12,945,350 tons of coal coked in 1888 but 392,819 tons were from 
fields other than tlle Appalachian. This would be but 3 per cent. of 
total coal coked, not only a mucllless percentage, but less in 
than in 1887. In 1887, 446,986 tons of coal made into coke came 
fields outside of the Appalachian, as compared with 392,819 tons 
1888. Of this amount coked in 1888, 288,840 tons came from the 
fields of Colorado and New Mexico, practically an amount equal to 
coked in 1887, and 43,060 tons came from the Missouri basin, w 
would include the coal used in Kansas, Indian Territory, and Missouri. 
This is 10,000 tons less tllan in 1887. In 1888, 34,372 tons were from 
the Illinois field, including that used in Illinois and western Kentucky, 
as compared with 45,725 tons coked in 1887, and 26,547 tons were from 
Indiana, as against 35,600 tons in 1887. 
In the production of coke, Pennsylvania still outranks all the other 
States, producing, in 1888, 6,545, 779 tons out of a total of 8,540,030 
tons, or 76.6 per cent. West Virginia was next, producing 531,762 tons, 
or 6.2 per cent. of the total. Alabama came third, with 508,511 tons, 
or 5.9 per cent of the total, while Tennessee ranged fourth with a pro-
duction of' 385,693 tons, or 4.5 per cent. of the total. Pennsylvania 
produced, in 1887, 76-H per cent. of all the coke made. The prod-
uct of coke in 1888 increased from 7 ,611, 705 tons in 1887 to 8,540,030 
tons, an increase of 928,325 tons, or 12 per cent., which makes the 
product of 1888 by far the largest known in the history of the coke 
trade. 
Statistics of coking in the United States.-In tlle following table are 
consolidated the statistics of coking in the United States for the year 
1888. These statistics relate not only to the production of coal and 
coke, but also to the consumption of coal and its percentage yield in 
coke, as well as the number of establishments making coke and the 
number of ovens built and building at the close of each year. 
Statistics of the manufacture of coke in the United States, 1880 to 1888, inclusive. 
I E.t~b I Ovon• I Ovon' I I Coko P" 'l'otal Value value of of coke Yield Years. lisb- built'. b_uild- . Coal used. duced. · coke at at of coal 
ments. 1ng. , ovens. 1 
ovens, in coke. 
,per ton. 
---- ~------1------
186 12,372 I 
: Short tons. Short tons. Percent. 
1880 .... 1,159 ' 5,237,741 3, 338,300 .$6, 631, 267 $1.99 63 
1881. ... 197 ; 14, 119 I 11 005 I 6, 546,662 4, 1131 760 I 71 7251 175 , 1. 88 63 
1~82 .... 215 16, 35tl 712 7, ffi7,648 4, 793,321 8, 462, Hi7 ' 1. 77 63 
1883 .... 231 I 18, 30! i 407 8, 516,670 5, 46!, 121 : 8, 121, 607 I 1. 49 1 64 
188! .. •. 250 19,557 i 812 ' 7, 951, 974 4, 873, 805 7, 242, 878 1. 49 61 
1885 .... 233 20, 116 432 8, 071. 126 f>, 106,696 7, 629, 118 ' 1. 49 63 
1886 .... 222 ! 22,597 
'· I" I' 0, ""'· 972 6, "''· 369 I 11, 153, "'I 1. 63 1 64 1887 .... 270 . 26, 001 ' 3, 584 11, R59, 75  7. 611, 705 1 15, 321,116 2. 01 I 64.2 1888 ..•. 261 i 30, o59 I 2, 587 12, 945, 350 8, 540, 030 12,445,963 1. 46 66 
From the above table it appears that the number of establishments in 
the United States decreased from 270 in 1887 to 261 in 1888. This fact, 
however, is of little significance, as the word "establishment" is not 
always used with the same meaning. Several separate works may be 
reported, when owned by the same party, as one establishment one year 
and separate estal>lislunents in another. The number of ovens built 
at the close of the year has increased from 26,001 at the close of 1887 
to 30,059 at the close of 1888, an increase of 4,058 in number, or of 13.5 
·per cent. The number of ovens building has decreased from 3,584 at 
the close of 1887 to 2,587 at the close of 1888. The production of coke 
has increased from 7 ,611, 705 tons in 1~87 to 8,540,030 tons in 1888, an 
increase of 9~8,325 tons, or 12 per cent. The increase in the coal used 
bas been from 11,85H, 752 tons in 1887 to 12,945,350 tons in 1888, an in-
crease of 1,085,598 tons, or of 9 per cent. The yield of coal and coke is 
given thit~ year at 66 per cent., as compared with 64.2 per cent. in 1887. 
The value of the coke produced has necreased from $15,321,116 to 
t12,445,963, while the value of the coke per ton has decreased from $2;01 
to $1.46, a decrease of 27 per cent. 
On the whole, characterizing the production of 1888, it. may be said 
that there has been a decided increase in the number of ovens and in 
tbe production of coke and in the yield of coal in coke, while there 
has been a decided decrease in the selling price of the coke. In the 
nine years covered by this report-namely, from 1880 to 1888, l>oth in-
clusive-the number of ovens has increased from 12,372 to 30,059, or over 
143 per cent. The production of coke has increased from 3,338,300 tons 
to 8,540,030 tons,. an increase of 156 per cent., while there has been a 
decrease in the average value, the price fot.1888, $1.46 per ton, being 
the lowest a\~erage for the nine years. 
Total number of coke works in the Un-ited States.-The following tab!~ 
gives the number of establishmeuts ma.uufcteturing coke in the United 
States in each year from 1880 to 1888 L>y States: 
·Number of estaf1lishments in the United States nutnltfactlu·ing coke froni 1880 to 1889. 
I States nml Terri~~~! 1880. 1881. , 1882. ! 1883. j 1884. , 1885. 1 1886. , 1887. 1888. 
I 
A. labama . . . . . . . . . . . . ..•.... ·1 (a) 4 4 5 : 6 8 j ll I 14 15 18 
Colorado . . . . . . . . . . . . . . . . . . . • • . 1 2 5 7 8 , 7 7 7 7 
Georgia ... . . . .. . . . . . . . . .. . ... 1 1 1 I 1 1 I 2 2 2 1 Illinois. ~- -··· · · · ··............ 6 6 7 ! 7 9 9 9 8 8 
Indiana . . . . . • .. . . . . . . . . . . . . . . 2 2 2 ' 2 2 . 2 4 4
1 
3 
Indian Territory...... . . • . . • .. 1 1 1 1 1 ) 1 1 1 1 
Kansas . . . . . • • • • .. . . . . . . . . . . . . 2 3 3 4 4 4 4 4 6 
Kentucky . . . . . . . . . . . . . . . • . . .. 5 5 5 5 5 1 5 6 6 10 
Missouri . . . . . . . . . . . . . . . . . . . .. 0 0 0 o 0 0 0 1 1 
Montana . • . .. . . • .. • . . . . . . . . . . 0 0 0 1 3 2 4 1 2 I 1 
New Mexico ....•• .••... .. . . . . 0 0 2 2 · 2 I 2 2 1 1 1 
Ohio . . . . . . . . . • . . . . . . . . .. .. . . . . 15 15 16 18 19 1 13 15 , 15 15 
Pennsylvania .•...•........... , 124 1:-!2 1 1:37 140 145 1 133 I 108 
1 
151 120 
Tennessee .................... -j 0 6 8 11 13 12 1 12 
1 
11 11 
fr::~::::::::::: ::::::::::: ::: ' ~ ~ I ~ ~ I ~ I ~ . ~ II g ~~ 
Virginia ........................ : 0 0 I 0 1 1 1 2 2 2 
Washington . ................. 
1 
0 0 0 0 ~ j 1 1 1 3 
W!lst Vi:ginia. . .. . .• . . • .. . . . . . 18 19 . 2'.! 24 27 Z7 29 . 39 52 
WJsconsm . . . • • • . . . . . . . • . . . . . . 0 0 I 0 I 0 0 . 0 0 0 1 
Total.. •.••..... . ......... r mj-197~215 23lj2so-: 233: m j270i261 
a The number of establishments on December 31 of each year. 
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As has already been stated, the word "establishment" is rather an 
indefinite one. In some cases proprietors of coke works owning several 
different banks of ovens will report them all as one establishment, they 
being all under one general managem~nt. In other cases they will be 
reported as separate establishments. The number differs so much from 
year to year, even at the same works, as to make this table of but lit-
tle value for comparison. 
The number of establishments in the country for each year since 1850 
for which there are any returns is as follows : 
Nuntbe1· of coke establishments in the United St(ttes since 1850. 
_____ Y_e_ar_s·- -----I-Number. II Years. I Number. I 
1850 (census year) .............. . 4 1 1883, December 31...... •. . .. .. . . 231 
21 1/ 188!, December 31. .••.•..•..... 
1 
250 
25 1885, December 31...... . . .. . . . . . 233 
149 1886, December 31. .............. 
1 
222 
186 1887, December 31......... ...... 270 
~i; 
11
1888, December 31........ ....... 261 
1860 (census year) ............. .. 
1870 (census year) ............. .. 
1880 (census year) .............. . 
1880, December 31. ........... .. 
1881 , December 31. ........... .. 
1882, December 31. ............. . 
Number of coke ovens in the United States.-The following table gives 
the total number of coke ovens in the United States on December 31 
of each year from 1880 to 1888. Iu addition to the coke made in ovens 
some has been made in pits and on the ground; but, as the number of 
pits varies great.Iy at different times, no attempt has been made to give 
their total number. 
Nwnber of coke ovens in the United States on December 31 of each of the years j)·om 1880 
to 1888. 
. . 
StsWto~!?''"'· 1880. 1881. 1_,..,.__ _::-_ '"'· - ':'' ~ 1886. 11887. 11888 . 
.A.laba.ma. . .. ..... ... 316 416 536 767 976 1, 075 , 1, 301 1, 55~~ 2, 47-; 
Colorado . . . . . . . . . . . . 200 267 344 352 40!1 434 483 532 602 
Georgia . . . .. . .. .. .. . 140 180 220 264 300 300 300 300 290 
Illinois.............. 176 176 304 316 325 320 335 278 221 
Indiana .. . . . . .. • .. . . 45 45 37 37 37 37 100 119 1 103 
Indian Territory . . . . 20 20 20 20 20 40 40 80 80 
Kansas. . . . .. . . . .. . .. 6 15 20 23 23 23 36 39 58 
Kentucky........... 45 45 45 45 45 33~ 76 98 · 132 
Missouri . . • . .. . .. . .. 0 0 0 0 0 0 0 4 1 4 
Montana . . . . . . . . . . . . 0 0 0 2 5 2 16 27 40 
New Mexico .. ... . . . 0 0 0 12 70 70 70 70 70 
Ohio . . .. . . .. . . . . . .. . 616 641 647 682 732 642 560 585 547 
Pennsylvania . . . . .. . 9, 501 10, 881 12,424 13, 610 14, 285 14, 553 16, 314 
1
18,294 20, 381 
Tennessee........... 656 724 861 902 1,105 1, 387 1, 485 1, 560 1 1, 634 
Texas .. . . . . . . .. . . . .. 0 0 0 0 0 0 o 0 0 
Utah . • . .. .. .. .. .. . .. 20 20 ~0 20 20 20 20 I 0 0 
Virginia............. 0 0 0 200 200 200 350 350 550 
Washington......... 0 0 0 o 0 2 11 ' 30 30 
West VIrginia .... .. 631 689 878 062 1, 005 978 1, 100 2, OSO I 2, 792 
Wisconsin....... . .. . 0 0 0 0 0 0 0 0 50 
Total . .. .. .. .. 12, 372 14, 119 16,356 18,304 19, 557 20, 116 22, 5971 26, OOl 30,059 
I I 
COKE. 399 
The number of coke ovens in the United States at the close of 1888 
was 30,059, an increase from 26,00l at the close of 1887. The number 
of ovens in Missouri, New Mexico, and Indian Territory, is the same 
as at the close of 1887. There has been a decrease iu Georgia, Illinois, 
Indiana, and Ohio, while in all the other States there has been an 
increase, Wisconsin appearing for the first time in tllis report with 
50 ovens. In 1885 bnt three States, Pennsylvania, Tennessee, and 
.Alabama, bad over 1,000 ovens. In 1888 three States had over 2,000, 
namely, Pennsylvania, West Virginia, and .Alabama, while Tennessee 
had 1,634 ovens. .All the other States had less than 1,000. Pennsyl-
vania stands first in the list, with 20,381 ovens, or 68 per cent. of all; 
West Virginia, with 2,792, or 9 per cent.; .Alabama, which ranked 
fourth in 1887, now becomes the third, with 2,475 ovens, or 8 per cent., 
while Tennessee, which ranked the third, takes the fourth place, with 
1,634 ovens, or 5 per cent. 
As has already been stated, most of the ovens in operation in the 
United States are of the beehive or solid wall type, in which the coal 
is coked by heat generated in the oven itself. Most of the ovens 
are of the regular beehive shape. .A few are in a modified form, tile 
oven being longer and shaped like a muffin. Notwithstanding the 
repeated experiments that have been made to produce coke from 
.American coals in a flue oven, they have been almost universally a 
failure, for reasons that need not be discussed here. Owners of works 
at which most earnest efforts have been made to use the flue ovens 
have finally been compelled to abandon the idea, and the flue ovens 
have either been torn down and beehive ovens erected in their stead, or 
new constructions and extensions of these works have been made with 
the beehive oven. It is but fair to say, however, that at the present mo-
ment considerable attention is again being paid to the propriety of erect-
ing flue or retort ovens. There is a growing demand in this country for 
tar and ammonia water, which the illuminating gas works are not able 
to supply, especially in view of the fact that their production of these 
by-products has been considerably lessened by the use of the enriched 
water· gas process. jrhe owners .of the Coppee oven have established 
an agency in this country, and purpose erecting a plant from their own 
designs in order to demonstrate the value of their system of coking. 
Number of ovens b1tilding in the United States.-In the following table 
is given the number of ovens that were actually in course of construc-
tion in the United States at the close of each year from 1880 to 1888: 
• 
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Nuntber of coke o~:ens building in the Unite l States at the close of each of the years 
18RO to 1!:!~8. 
States and Territo-
ries. 1880. 1881. 1882. 1883. 1884. 1885. 1886. 1887. i 
Alabama........... . 100 120 o 122 I 242 ~ ~~012 1, 362 
Colorado . . . . . . . . . . . . 50 0 0 0 · 24 0 0 0 j Georgi:L . . . . . . . . . . . . 40 40 4~ 36 
1 
0 0 0 0 
Illinois . . . . . . . . . . . . 0 0 0 0 
0
0 I 0 0 0 
Indiana . . . . . . . . . . . . . 0 og I 0 0 ' 0 I 18 0 
Indian Territory . . . . 0 0 0 i 0 I 0 0 0 
Kansas . . . . . . . . . . . . . 0 0 0 0 1 0 0 0 
Kentucky . ... . . . . . • . 0 0 0 0 0 0 2 0 
M~~f~~~ .::::::::::: g g g g 1g I g 000 i g 
New Mexico . . . . . . . . 0 0 12 28 0 tl 0 
Ohio . . . . . . . . . . . . . . . . 25 C I 0 0 0 0 0 j 223 ' 
Pennsylvania . .. . . . . 8:!6 761 612 211 232 317 2, 558 8U2 I 1, 565 
Tennessee...... .. . 68 84 1 14 10 175 . 36 126 165
1 
84 
Virginia . ..... ....... 0 0 0 1 0 0 0 , 100 :JOO 0 
Washington .. .. . .... 0 0 0 · 0 0 0 21 0 100 
West Virginia . . . . . . 40 0 1 0 0 127 63 317 . 742 318 
I 
Wisconsin . .....• . ... __ o -~·--0 1--0-__ . ~ -~ -~ -~~-~ 
TotaL. ...... :~~~ -~ ~~~~ -~ -~---~~ -- 432 
1 
4~1~4 -~· 594-~ 2, 58~ 
There is no attempt in this table to indicate the increase in the total 
number of coke ovens during the year. That is shown under the pre-
vious title. In this table is given only the number of ovens reported as 
being in cotusp, of construction at the close of 1888, and only indicates 
the condition of oven building at the close of the year. 
It will be noted that there was a less· number of ovens building at the 
close of 1888 than at the close of either of the two preceding yenrs, the 
largest number building being in Pennsylvania instead of in Alabama, 
as was the fact one year ago. 
Total product of coke in the Un·ited States.-The product of coke in the 
United States for the year.s 1880 to 1888, inclusive, was as follows: 
Amount of coke produced in the Unitetl States, 1880 to 1888, inclusive, by States and Ter-
?'itories. 
;--::--------,---.,---------:----- ----------------Stat;f,:~~'Te' 1 1880. 1881 1 188J. I __:::__ !~ 1_:::__ _:::__1 ~ 1888. 
Alabam= ~-1~.:L -:;:,:;,, ·:;;,:;,.1 if~, ~~:;09 ;;;::;80 1~~;;,., :;~20 ,Ji~:l 
Colorado . .... . 25,568 8, 587 102:105
1
1 133,997 115,719 131,960 142,797 170,698 179,682 
Georgia .. . .... ; 38,011 41, 376 46, 602 67,012 79, 268 -
1
,o
0 
•. 
3
66
50
u
1 
82,680 79, 241 8:>, 7:21 
Illinois ...•..•. ! 12,700 14,800 11,400 13,400 13, 095 8,103 ' 9,198 7,410 : 
Indiana....... 0 0 0 0 0 0 6, 1::!4 17,658 11,966 : 
Indian Ter ··· i 1,546 1,768 2.025 2,573 1,912 3, 584 6,351 • 10,060 7, M:! ' 
Kansas ...... . i 3, 070 5, 670 6, 080 ' 8, 4:10 1 7, 190 8, 050 · 13, 493 H, 950 14, 8:!l 
Kentucky ..... ! 4, 2501 4, 370 4, 070 5, Q25 2, 223
01 
2, 704 4, 528 14, 565 2:1, 1 .io 
Missouri ...... • 01 0 0 0 o
1 
0 2, 970 2, 600 
Montana . .... ·I 0 0 0 oj 75 175 0 7, 200 12. 000 
Neyr Mexico . . 0 0 1, 000 . 3, 905 18, 282 17,9401 10,236 13, 710 8, 5~0 
Ohto........ . .. 100, 596 119,469 103, 722 87, 834 62,709 39, 416 34, 932 93, 004 67, 19~ 
Pennsylvania. :2, 821, 38413, 437, 708 3, 945, 034 4, 438,464 3, 822,128 3, 991,805 5, 406, 597 5, 832, 849 6.545.779 
Tennessee ..... i 130, 609 143,853 187, ~~5 203, 6U1 . 219, 723 . 218, 842
1 
368, 139• 396,979. :JS.i, 6!!3
1
. 
Utah.......... 1, ooo
1 
0 ~;:,0 o
1 
0 0 0, 0: 0 
Virgi~ia . .. ... . 0 0, 0 25,340 63,600 49, 139 122,352 166,947 149, 199 
1 Washmgton... 0 0, 0, 0 400 311 825 14,625 o 
West Virginia. 138,755 187,126 230, 398 '. 257, 519 223,472 260,571 1 264,158
1 
442,031 531, 76~ ' 
Wisconsin . . . . o
1 
o1 0 o' o o 0 o 50ll ! 
Tot.al ..... 13. 33S, 300 4, na, 760 1! 4, 79J, 321 5, 46~, 721 4, 87S, 805 5, 106, 696'1, 845, 369 7, Gll, 705 8,54~ 0.30 i' 
I i I I __ I__ _ 
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The product of coke in the United States in 1888 was the largest 
in its history, being 928,325 tons greater than in 1887, which was the 
year of the largest production prior to 1888. From the table it will be 
seen that Pennsylvania still remains the great coke-producing State of 
the Union, its production being 6,545,779 tons. Following Pennsyl- · 
vauia comes West Virginia, with 531,762 tons, and Alabama, with 
508,511 tons. In 1887, Pennsylvania was the only State that produced 
over half a million tons of coke, West Virginia, which was the second 
State in total production in 1887, producing only 442,031 tons. In 1888 
West Virginia and Alabama each produced upwards of half a million 
tons. 
The following table gives the relative rank of the States and Terri-
tories in the production of coke in the years 1884 to 1888, inclusive: 
Rank of the States and Te1'rifo1·ies in pt·oduction of coke in 1884, 1885, 1886, 1887, and lRFl8. 
Stat"" ,,'~~!.~"1- 1884. ,1885. 1886. ,1:7: '1888.1 State'to~~!.Ton-i- 188L 188~ 1886. 1887. I ~88- ' 
Pennsylvania . . . . . . . . 1 1 I 1 1 1 I Illinois . . . . . . . • • • . . . . 10 10 11 15 16 
.Alabama............. 2 2 2 4 3 Kansas ...... .... .... 11 11 9 10 11 
WestVirginia ....... 3 3 4 2 2 Indiana .............. ---- .... 13 9 13 
Tennessee...... . . . . . . 4 4 3 3 4 Kentucky .. . . . . . . . . 12 13 1-i 12 9 
Colorado . .. . . . . . . . . . . 5 5 5 5 5 Indian Territory. .. . . 13 , 12 12 14 15 
Georgia .............. 6 6 7 8 7 Washington ......... 14 U 15 11 10 
Virginia .............. 7 7 6 6 6 Montana.; .........•. 15 15 ..... 16 12 
Ohio.................. 8 8 8 7 8 Missouri............ .... ..... ..... 17 17 
NewMexico.......... 9 9 10 13 14 Wisconsin ....•...... 
1 
.... l .... ..... ..... 18 
It will be noted that there has been quite a change in the relative 
rank of the States in 1888 as comparell with 1887. Pennsylvania still 
retains its pre-eminence. West Virginia still remains the second State 
in point of production, while Alabama and Tennessee exchange places, 
Alabama being the third and Tennessee fourth. Colorado retains its 
relative position, the fifth State, as does Virginia its place, the sixt11, 
but Georgia and Ohio exchange places, Georgia becoming seventh in-
stead of eighth, and Ohio eighth instead of seventh. Indiana drops 
from ninth to thirteenth, while Kentucky advances from twdftll to 
ninth. 
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Val·tte and average selling price of coke.-In the following table is given 
tbA total value of tbe coke produced in the United States for each year 
from 1881 to 1888, inclusive: 
Total value at the ovens of the coke rnade in the United States in the years j1·ont 1881 f<J 
1888, inclusive, by States and Territories. 
-- -- - -- ---
States and Ter- 1?81. 1882. 1883. ~I 1885. 1886. 1887. 1888. ritories. - ---- -- - --___ , - - -
Alabama . . . . . $326, 819 $!25, 940 $598, 47a $609, 185 $755,645 $993, 302 $7i5, 090$1, 189, 679 
Colorado . . . . 267, 156 476,665 584, 578 409, 930 512, 162 569, 120 682, 778 716,305 · 
Georgia . . . . . . 88, 753 100,194 147, 166 169, 1921 144, 19!! 179,031 174,410 177,907 · 
Illinois . . . . . . . 45, 850 29, 050 28, 200
0
1 25, 639 27, 798 21, 487
1 
19, 594 21, 0~8 , 
Indiana....... 0 0 0 0
1 
17,953 51, 141! 31, 91!3 i 
Indian Ter. . . . 5, 304 6, 075 7. 719 5, 7:!6 12, 902 22, 229 33, 435 21, 755 1 
Kansas . . . . . . . 10, 200 11, 460 16, 560 14, 5801 1:1, 255 19, 204 28, 575 29, 073 . ~r~s~~~~'-:::: .... ~~·- ~~~ .. -.~~·-~~~ I -- .. ~~·-~:5 .... -~·- :~ -: ... ~·- ~~9 ; .. -.. ~~·- ~~~ ~~: ~~~ 4~: i~~ I 
Montana...... o
1 
0 0 900 2, 063 0 72,.000 90,000 
New Mexico . . 0 6, 000 21 , 478' 91,410 89,700 51, 18u 82,260 51, 240 
Ohio . . . • • . . . . . 297, 728, 266, 113 225, 660 156, 294 109, 723' 94, 042 245, 981 166, 3i!O 
l'ennsylvania . 5, 898, 579 6, 133,698
1
5,410, 387 4, 783,230 4, 981,656 7, 66!, 023
1
10, 746, 3. 52 8, 230,759 i 
Tennessee . . • . 342, 585 472,505 459, 126 428,870 398, 459 687, 865 870, 900 490,491 
Utah...... . .. 0 2, 500 0 0
1 
Oj · O 01 0 
Virginia....... 0 0 44,345 111,300 85,993 305,880 417,368 260,000 ' 
West Virginia 429, 571 52(1, 437 563, 4901 425, 952 485, 588 513, 843 976, 7321 905, 549 
Wi•:::~ ::: ~--..-..>~ls;d,/~ ... ~~7.627.~1i:t..i~·~·ii.<·:::: I 
While this table gives the totals of the values as returned in the 
schedules, the figures do not always represent tbe same thing. A state-
ment as to the actual selling price of the coke was asked for, and in 
most cases, including possibly 80 per cent. of all the coke produced, the 
figures are tbe actual selling price. In some cases, however, the \Talue 
is an estimate. Considerable of the coke made in the United States is 
produced by proprietors of blast-furnaces for consumption in their own 
furnaces, none being sold. The value, therefore, givrn for this coke 
would be an estimate based, in some instances where there are coke 
works in the neighborhood selling coke for the general market, upon 
the price obtained for this coke. In other cases the cost is estimated at 
the cost of the coke at the furnace, plus a small percentage for profit on 
the coking operation, while in still other cases the value given is only 
the actual cost of the coke at the ovens. 
Though tlJe production of coke in the United States increased from 
7,611,705 tons in 1887 to 8,54:0,030 tons in 1888, an increase of 12 per 
cent., the total value of the coke dropped from $15,218,7 41 to $1 '3,445,-
963, or about 19 per cent. Indeed, the reduction in the value of coke 
in 1888 was quite marked, making its average value per ton the lowest 
yet given in these reports. 
What the average value per short ton in each State was during 18881 
as compared with previous years, is shown in the following table : 
A..vemge value per short ton at the o~·ens ~1 the coke made in thf Uraited States in tlte year1 
from 1880 to 1888, inclusive, bg States and Territories. 
/states and Territories. 1880. 1881. / 1882. 1 1883. ·1 1884. 1883. 11886. 11887. 1888. 
1 
Alabama............. $3.01 $3. 00 I $Z. 79
1
1 $'2. 75 $2. 50 "$2. 50 .11. 65 $2.39 $2. 34 
..Colorado .. .. • • .. . • • .. 5. 68 5. 29 4. 67 4. 36 3. 45 3. 88 3. 99 4. 00 4. 00 
Georgia.............. 2.15 2.15 2.15 2. 20 2. 13 2. 04 2. 17 2. 20 2. 12 
, Illh_1ois .• =.. .. . . . . . . . . 3. 30 3.10 2. 55 , 2. 10 1. 96 2. 68 2. 65 2. 13 2. 84 
Indtana . • . . . • .. . . .. . . 0 0 0 1 0 0 0 2. 93 2. 81 2. 68 
'
Indian Territory. . • . . 3. oo 3. 00 3. 00 1 3 00 3. 00 3. 60 3. 50 3. 33 2. 90 Kansas ........ .'...... I. 95 1. 80 1. 70 'I 1. 96 2. 02 1. 65 1. 54 1. 91 1. D6 
K~mtnc~y............ 2. 88 2. 89 2. 83 , 2. 8i 3. 94 3. 14 2. 23 2. 18 2. 04 
Ml880Url .. • • • .. .. .. • • .. ... . .............. I...... . 3. 50 3. 50 
Montana .. .. • . . . • .. . 0 0 0 
1
. 0 12. 00 11. 72 0 10. 00 8. 00 
New Mexico . .. . . .. .. 0 0 6. 0:1 5. 50 ?
2
r. •• ~09 1 5. 00 5. 00 6. 00 6. 00 Ohio . . .. . .. . .. . • . • • . 2. 54 2. 49 2. 57 2. 57 ~ 2. 78
1 
2. 69 2. 63 2. 48 
Pennsylvania .. .. .. .... 1. 86 1. 70 1. 55 1. 22 1. 25 1. 25 1. '2 1. 84 1. 26 
Tennessee............ 2. 42 2. 33 2. 52 I 2. 25 1. 95 1. at I 1. 8712. Ul 1. 27 
Utah .. . • .. • .. . . .. .. . 10. oo o 10. 00 j 0 o o 1 0 o o 
Virgiui~.. .............. 0 0 0 1. 75 1. 75 1. 75 1 2. 50 2. 50 1. • 4 
West Vtr~mu\ . ...... 2. 30 2. 30 2. 26 1 2.19 1.19 I. 86 1. 94 2. ~ 1. 70 
Wisconsin . ........... 0 0 0 0 0 0 0 0 3. oo-__ .........._ _____________ ----
Total averJ.ge . . . . . I. 99 I. 88 1. 77 
1 
I. 49 1. 49 1. 4.9 1 1. 631 ... 01 1. 4.6 
The average value of coke in the several States ranges from .1.26 in 
Pennsylvania to $8 in Montana, the average value being $1.46 per ton, 
which is the lowest value given in this table, the nearest approach be\ng 
the years 1883-'84-'85, when the average value was $1.49. It is to be 
understood that this average value was obtained not· by taking the 
average of the prices, but by dividing the total value of the coke pro-
duced by the total number of tons of coke sold. 
Prices of cok~-The prices of Oonnellsvllle coke, free on boar a~ 
the ovens, itt given elsewhere in detail. The price for furnace coke 
ropped from •1.75 a ton, at which price it stood January 1, 1888, to 
*1.50 early in March, to $1.~5 later in the month, and to $1 in April. It 
remained at this figure until November, when it ad~anced to .25, at 
which price it stood at the close of the year. Prices of Co nellsvil)e 
coke in other markets were, at the close of the year, as follows: Chicago, 
$4.25; Saint Louis, $4.70; Louisville, $4.70; Kansas Oity, $7.25; ToledoJ 
$4; Bufl'alo, $4.50. Crushed coke sold for $4.50 at Toledo and $5.40 at 
Saint Louis. Flat Topcoke sol•latthecloseofthe yearat$1.75forfur-
nace coke, and $2.25 for founrlry free on board ovens. Reynoldsvil"' 
coke ~old for$3.75 at Buffalo, while Walston and New River were quoted 
at the same price as Oonnells\rille coke in the Chicago markets. At 
Louisville, New River coke was quoted 5 cents higher than Oonnellfr. 
ville. · 
404 MINERAL RESOURCES. 
Amount of coal consumed in the manufacture of coke.-In the follow-
ing table is given the total number of tons of coal which entered into 
the manufacture of coke in the United States for the years 1881 to 1888, 
inclusive: 
Amount of coal used in the tnanufactut·e of coke in the United States frorn 1881 to 1888 in-
clul1ive, by States and Territoties. ' 
States aml 1881. 1882. 1883. 1884. 1885. I 1886. 1887. 1888. Territories. 
---- - --- ------ -
Short Short Short Short Short Short Short Short 
tons. tons. tons. tons. tons. tons. tons. toni!. 
Alabama ..... 184, 881 261,839 359,699 413,184 507, 934 635, 120 550,047 848,608 
f;olorado .. ... 97,508 !80, 549 224,089 181,968 208, 069 228, 060 267, 4!l7 274,212 
Georg:ia ...... 68,960 77, 670 111, 687 132, 113 117,781 136, 133 158,482 140,000 
Illinois ....... 35,240 25,270 31,370 30,168 21,487 17, 806 16,596 13,020 
Indiana ...... 0 0 0 0 0 13, 030 35,600 26,547 
Indian Ter .. 2, 852 3, 266 4,150 3, 084 5, 781 10,242 20, 121 13,126 
Kansas ...... ~. 800 9, 200 13,400 11, 500 15,000 23,062 27,604 24,934 
Kentucky ... 7, 406 6, 906 8,437 3, 45L 5, 075 9, 055 29,129 42,642 
:Mis~ouri ..... 0 0 0 0 0 0 5,400 5, 000 
Montana . ... 0 0 0 165 300 0 10,800 20,000 
New Mexico. 0 1, 500 6, 941 29,990 31,889 18, 194 22,549 14, 628 
Ohio.......... '.!01, 145 181,577 152,502 108,164 68,796 59,332 164,974 124,201 
Pounsylvania. 5, 393, 503 6, 149, 179 6, 823,275 6, 204,604 6, 178, 500 8, 290,849 8, 938,438 9, 673,097 
Tenne'ssee . . 241,644 313, 537 330,961 348,295 412,538 621, fi69 655, 857 630,099 
Utah...... .. 0 500 0 0 0 0 0 0 
Virginia ..... 0 0 39,000 99,000 81,899 200,018 235, 8H 230,529 
West Virginia 304,823 366,653 411,159 385,588 415, 533 425,002 698,327 863,707 
·wisconsin ... 0 0 0 0 0 0 0 1, 000 
------·--------------------
Total ..••.. 6, 546,762 7, 577,646 8, 516,670 7, 951,974 8, 071,126 10,688,972 11,859,752 12,945,350 
In this statement is included all of the coal charged into the ovens, 
without any reference to its condition when so charged. A large propor-
tion of the coal used is" run of the mine"-that is, all of the coal as it 
comes from the pit -lump, nut, and slack-is charged, without screen-
ing, into the ovens, the coal in these cases being mined only for the pur-
pose of being made into coke. This is especially true of the Connells-
Yille, Allegheny Mountain, and Reynoldsville-Walston districts in 
Pennsylvania, the New River district in West Virginia, and the War-
rior district in Alabama, as well as several others. On· the other hand, 
a large amount of coking, as will appear from the statement made in 
connection with the industry in different districts, is for the purpose of 
utilizing the slack coal produced in mining. This is true of the Pitts-
burgh district in Pennsylvania, as well as of many of the localities pro-
ducing but a small amount of coke. It is not found practicable, how-
ever, as suggested above, to distinguish between the coal which was 
used as "run of the mine" and that w'hich was used as "slack." 
The amount of coal necessary to produce a ton of coke in 1888 was 
1.51 tons, or 3,032 pounds; in 1887, 1.56 tons, or 3,120 pounds; in 1886, 
1.56 tons, or 3,120 pounds; in 1885, 1.58 tons, or 3,160 pounds; in 1884, 
1.63 tons, or 3,260 pounds. 
Yield of coal in coke.-The table given below shows the' average yield 
of the coal coked in the United States for the nine years covered by 
this rep9rt. By the yield is meant the percentage of the constit-uents 
of the coal that remained in the coke after the rocess of coking. 
Peroeatage yield of coal in th• manufacture of coke in the United States in the years 1880 to 
1&!8, inclusive, by States and Territories. 
States and Terri- I I tories... 1880. . ___ :t881. 1882. _188.1. 18B'. ~885. 1886. 1887. 1888. 
Per ct. I Pe1· ct. Per ct. Per ct. Per ct. Per ct. Per ct. Per ct. 
Alabama . •• ••• . . . . • . 57 59 58 60 80 59 69 59 
<:;olo~o . • • • • • • • • • • • 4
60
9 50
60 
57 60 64 63 62. 6 64 
Georgta . . . . . . . . . . . . . 60 60 60 ·60 60 50 
Illinois.... . • • • • • . • • • 41 42 45 43 43 48 46 551 
Indiana . . . . • • • . •• . . • 0 0 0 0 0 0 47 50 
Indian Territory . . 62 62 62 63 62 62 62 50 
KansM.. . . . • • • . . • • • • 61 n 4 65 62. 9 62! 53f 54. 2 54 
K~ntuc~y. .••• . ..•• 60 60 59 60 61 53 50 50 
MISBOUrl . -- ••• -. • • . • - ••• -- •••••••••••••••••• -- •• -- • . - •••• -. . • -.- •••.• -. • • • • 55 
Montana............ 0 0 0 0 46 58l 0 66f 
New Mexico . . . . . . . . 0 0 66f 57! 571 56! 56 61 
Ohio ..•••••••• . ••••• 58 59 57 58 58 57 59 56 
Punsyl vania . . • • • • . 65 64. 64 65 62 64. 6 65. 2 661 
Tennessee....... . ... 60 60 60 Cl'a 63 5;J -$ 6] 
Texas....................... ....... ......•. .....••. .••...•. ...•. ... 50 
Utah . . • • • • . • • • . • • • • • 50 0 50 0 0 o 0 
Virginia. . . • . . . . . . . • . 0 0 0 &q
63 
641 60 61. 1 
West Virginia . . • . . 60 61 63 62 63 . 62 
Wisconsin . . . . . . • • • . • • . . . . . . • . . . • . . . . . . • • . . • • . . . • . • •..••..••...•. 
Total average ... -63 -;m:--,-63 -64--61-~ -64~ 66 
Some of the percentages of this taJlle are in. part estimates. As hQ.s 
been stated, a great deal of the coal coked is slack, and this is frequently 
charged into the ovens without weighing. In such cases only an esti-
mate of the amount used could be given. 
The above table indicates an inc~sed yield of ooal in coke equiva-
lent to 1.8 per cent., the yield in 1888 being 66 per cent. and in 1887 
64.2 per cent. There is no doubt that more careful management and 
burning at the ovens is giving an increased percentage of the coal in 
coke. The careful experiments as to yield, referred to in last year's re-
port, were continued during 1888 w:ith the most gratifying results. One 
establishment in Pennsylvania, by changing the form of its oven very 
slightly, materially added to its yield. 
Import1 ani, exports of coke.-The following table gives the quanti tie~ 
and value of coke imported and entered for consumption in the Unitet 
States from 1869 to 1888, inclusive. In the statement is included not' 
only that coke which is entered for consumption through the custom-
houses, bnt the withdrawals from warehouses for consumption. In the 
reports of the Treasury Department the quantities are long tons~· Theile 
have been reduced to short tons to make the table consistent with the: 
other tables in this chapter : 
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Coke imported and enterellfor consumption in the United States, 1869 to 1888, inclusive. 
- F-. - I d' I Fiscal years ending l - -- --~ • 
1sca years en mg Qua t't V 1 e T 30 · Q t' v 1 June 30__ n 1 y. au . uune , pnor 
1 
uan 1ty. a ue. 
I-------I-------II to1886-
ll 1 Short tons. ---~ Sho·rt tons. 
1869 ..•.•............ ········-··· 
1870 ..•..•....................... 
1871. ..••........................ 
1872...... .•...• ..... 9, 575 
1873 .. --.- .......... - 1, 091 
1874 .. .... ....... ... 634 
1875 .. _ ...... _ . ___ ... 
1 
1. 046l 
1876 ...... ........... 2, 065 
1877 .. -- - - ..... - . . . . . 4, 068 
1878 ...... ...... ..... 6, 616 
$2, 053 1879 .....•.. -.... • • • . 6, 035 $24, 748 
6,388 1880--------·-····--· ~ 5,(147 U!,406 
19, 528 1881.--.- .••••• -.--.- 15, 210 64, 987 
9,217 1882 .....•......•.•.• 14,924 fi3,2H 
1,366 1883................. 20,634 113,114 
4, 588 . 1884 ................. 1 14, 483 36,. 278 
9,64.8 11 1885 ..............••. 1 20,8761 64,814 8, 657 1886 (a) .....• _ . . . . . . 28, 124 84, 801 
16, 686 1887 (a) . . . . . . . . . . . . . 35, 320 100. 312 
24,186 1888(a) .... .. . . . . . . . 35,201 107,914 
a Ualendar years ending December 31, from 1886 to 1888. 
The coke imported into the United States goes chiefly to the Pacific 
coa.st, wlJere it is used in smelting argentiferous lead ores of the Rocky 
Mountain region. The coke imported is chiefly English and Welsh. 
Some coke from Nova Scotia is imported into New England. 
The exports of coke, which have always been insignificant, seem to 
have ceased entirely. 
ALABAMA. 
A notable development in the blast-furnace industry in Alabama dur-
ing tlle past. year has led to a largely increased demand for coke, and 
c.Jnsequently largel_y increased production. In no one year bas this 
increase been so marked as in the year 1888. In every respect, except 
in the number of ovens building at the close of the year and the 
average value of the coke ~t the ovens per ton, the figures given in the 
fo1lowing table show an increase. 
At the close of 1888 there were 18 coke works in Alabama, an in-
crease of 3 as compared with 1887. Of these, 10 were in the Warrior 
district; 5 in the Cahaba district, an increase of 2; and 3 in the Coosa 
district, an increase of 1. Three works in the Cahaba district made no 
coke in 1888. One of these three was idle and two were building. 
There were in this State, at the close of 1888, 2,475 ovens, an iucrease 
from 1,555 at the close of 1887. There were building, at the close of 
1888, 406 ovens. Of these, 215 were building in the Warrior district, 
153 in the Cahaba district, and 38 in the Coosa district. Of the ovens 
built at the close of the year, 1,914 were in the Warrior district, 459 in 
the Cahaba district, and 102 in the Uoosa district. 
'fhe total product of coke in Alabama in 1888 was 508,511 tons, an 
inerea~e from 325,020 tons in 1887, making 1888 the year of the largest 
production of coke. Of these 508,511 tons, 471,04:7 tons were produced 
in the Warrior district, 25,772 tons in the Cahaba district, and 11,692 
tons in the Uoosa district. 
There were used in the production of this coke 848,608 tons of coal, 
a yield of 60 per cent., the yield at the various establishments running 
from 54 to 67 })er cent. 
r 
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The total value of the coke at the ovens was $1,189,579, the average 
value being $2.34 per ton. 
The following are the statistics of the manufacture of coke in Ala-
bama from 1880 to 1888, inclusive: 
Statistics of the tnamtfactut·e of coke in Alabama, 1880 to 1888, inclltsive. 
Years. 
1 1880 ....... 
L881. ....... 
1882 ....... 
1883 .••••.. 
I 188-l ....... 
l ll-8i ....... 
1886 ........ 
1887 ........ 
1 1888 ....... 
Est<tll· 
lish· 
ments. 
OY.ens Ov~ns Coal used. Coke pro- value of of coke of coal 
I 
I 
Total Value I Yield I 
hmlt. llulld- duced. coke at at in coke. 
_ ing. ___ _ _ _ ovens. \ ovens. __ _ 
4 j Short tons. Sh01·t tons. Puton. Per ('l'!lt. 316 100 lOG, 283 60, 781 $183,063 $3. OL 57 
4 1 4L6 120 184, 88L 109, 033 32~, 819 I 3. 00 59 
5 1 536 26L, 839 I 152,940 42:>, 9<10 2. 79 58 
~ I 767 122 359, G99 217,531 598,473 2. 75 60 {a)ili6 242 413, 184 244,009 G09, 18:5 2. 50 60 
lL I I, 075 
''I 507,934 301, 180 755,615 2. 50 59 I< 1 (a) I, 301 1, 012 635,120 375,054 993, :w2 2. 65 59 15 1, 555 1,362 550, Oi7 325,020 775,090 2. 391 59 18 2,475 406 848,608 I 5{)8, 511 1, 189, 579 2.34 60 
a One establishment made coke on the ground. 
COI .... ORADO. 
Colorado still retains the position it occupied at the close of 1887 in 
the list of coke-producing States. Its product of coke in 1888, uow-
ever, was about 9,000 tons greater than in 1887, the product in the 
h~tter year being 170,698 tons and in 1888, 179,682 tons. The nurn ber of 
ovens increased from 532 to 602, with 100 building at the close of the 
year. The amount of coal used increased from ~67,487 tons in 1887 to 
274,212 tons in 1888, the percentage yield h~ving increased fl'om 6! to 
65.6 per cent. 'l,he total value of the coke in 1888 was $7lG,30.3, the 
average value being the same as in 1887, $4 per ton. 
Of ti.Je coke produced in tuis State in 1888, 111,053 tons were pr -
ducetl in the El Moro district, 65,494 tons in the Crested Butte, and 
3,135 tons i u the Durango district. 
The statistics of the production of coke in Colorado for the years 
1880 to 1888 are as follows. 
Statistics of the manufacture of coke in Colorado, 18RO to 1888. 
Years. 
1880 ... ... . 
1881 ..... . 
1882 ..... .. 
1
1883 ..... .. 
1881 ..... . 
188> ... .. 
I 1886 .... .. 
1888 ..... . 
1887 ...... , 
E t b \ j 0 I -, Total Valne l y·~ ~ ~ a · 1 Ovens vens , Coke pro· value of of coke Je ( . 0 
ltsb- built. bn1;d· Coal used. <luced. coke at a.t coal 111 
men:. I I m,. _I --·- ----' ~v~ns. ovens. I coke. 
5 
7 
8 
7 
7 
7 
7 I 
Sho1·t tons. 
1 
Short tonR. 
1 I Per ton. Per cent. 
200 50 5L, 891 25, 568 $145,226 $5. G8 4fl 
267 o 97, 508 4R, 587 267, 156 5. 29 ro 
344 0 180, ;j49 102, 105 476, 665 I 4. 67 I 57 
352 0 224, OR9 13::1, 997 584, 578 4. 36 Otl 
409 24 181.908 11:5,719 409,930 1 a. 4!:i G! 
434 0 208,069 131,960 512,11\2 3.88 Gl 
48:1 0 228, 060 142, 797 569, 12U :1. 99 (i2. G 
532 0 267, 487 170, 6981 682, 778 4. 00 64 
602 100 
1 
274,212 I 179,682 716, 30!'i 1. uo 65. 6 
----
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GEORGIA. 
In the report on the manufacture of coke in this State given in the 
table below there is a decrease of one in the number of establishments 
and of ten in the number of ovens. The establishment that dropped 
out was a small one, with ten banks of ovens, situated two miles distant 
from the larger works of the Dade Coal Company, and belonging to it. 
The works have been abandoned and the ovens wrecked. Little or none 
of the coke made in Georgia is sold in the general market, the companies 
who make it using most of it in their own furnaces. 
The statistics of the manufacture of coke in this State for the years 
1880 to 1888 are as follows: 
Statistics of the manujactu1·e of coke in Georgia, 1880 to 1888, inclusive. 
I 
E~tab. I O>ens 
. 
Total j Value Ovens Coke pro. value of of coke Yield of Years. hsh· b 'lt build· Coal used. coke at at coal in 
ments. j 01 • in g. ducad. 
ovens. ;~~fo~. coke. 
----
-{-= -- ------- -- -----Short tons. Short tons. Percent. 1880 ..•.•.• 40 63,402 38, 041 $81,789 $~:~~ I 60 1881.. ... .. 1 180 40 68,960 41,376 88,753 60 
1882 .••... . 1 . 220 44 77,670 46,602 100,194 2.15 60 
1883 .••••• . 1 264 36 111, 687 67, 012 147, 166 2.20 60 
1884 .....•. 1 300 0 132, 113 79,268 169,192 1 2.13 60 1885 . ...... 2 300 0 117,781 70, 669 144,198 2. 04 60 
1886 ....••. 2 300 0 136, 133 82,680 179,031 2.17 60 
1e87 .•••••. 2 300 0 158,482 79, 241 174, 411) 2. 20 50 
1888 .••. --. 1 290 0 140,000 83, 721 177, 907 2.12 . '60 
I 
ILLINOIS. 
During the year the number of coke ovens in Illinois has dropped 
from 278 to 221, a reduction of 57 ovens. All attempts at making coke 
on au extensh·e scale in Illinois have thus far been without favorable 
results, although extraordinary efforts have been made, chiefly with a 
view to utilizing the large amount of slack coal that now goes to waste. 
The chief difficulty is the impurity of the coal, and no methods that 
have yet been employed on a large scale have produced a coke free 
enough from these impurities and of a quality good enough in other 
respects to make it a blast-furnace fuel. 
Coke was made at but three establishments in this State in 1888. 
The amount made at one of these was so small that practically all the 
coke made in Illinois was made at two works. 
The following are the statistics of the manufacture of coke in Illinois 
for the years 1880 to 1888: 
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Statistics of manujactnre of coke in Illinois, 1880 to 1888. 
I I Value / I Estab- Oven• Ovoc• l I TotM of coke Yiold of 
I 
Coke pro- value of Years. lish- built. b~1ild- Coal used. duced . coke at at coal in ~ m~=- mg. , ovens. ovens,, coke. I per ton. 
--1-- I - --1-------Short tons. S h M't tons. Percent, 
1880 .. -- - -. 6 176 I 0 31, 240 12, 700 $-!1, 950 $3. 30 41 
1881. .. . . .. 6 176 0 35,240 14,800 45,850 3.10 42 
1882.------ 7 304. 0 25,270 11,400 29,050 2. 55 45 
1883 .. -· -- 7 316 0 31, 170 13,400 28,200 2.10 43 
1884 . -·-- 9 325 0 30,168 13,095 25,639 1. 96 43 
181:!5. ·----· 9 320 0 21,487 10,350 27,798 2. 68 48 
18136 . ·-·--· 9 335 0 17, f<06 8,103 21,487 2. 65 46 
1887 ....... 8 278 0 16,596 9,198 19,594 2.13 55.5 
1888 ....... 8 221 0 13,020 7,410 21, o:IS 2.84 56.11 
-
INDIAN A. 
Three works in this State produced c~ke in 1888; but the product 
was less by some 6,000 tons than in 1887. The ovens of the Central 
Iron and Steel Company at Brazil, in Clay county, which for many 
years were the only ones in the State, are entirely wrecked. At tlle 
Laclede Coal and Coke Company's works no coke was made after March 
1, 18R8, the works being idle at first on account of litigation and later 
on account of low prices. The largest producer of coke in Indiana <lur-
iug the year was tlle New Pittsburgh Coal and Coke Company at Alum 
Cave. 
Tue statistics of the manufacture of coke in Indiana for the years 
1886.1887, and 1888 are as follows. No coke was made in Indiana from 
1879 to 1886 : 
Statistics of manufactzwe of coke in Indianafm• 1886, 1887, and 1888. 
·•. 1886. 1 1887. 1888. 
1----------=---·-------- 1·-- -41- - 4----3 
Number of establishments .............................. . 
Ovens built.............................................. 100 119 103 
g~=~~~~;{~~~o1·t·t~~~::::::: :::::::::::::::::::::::::::::: 13, ()~~ 35, 600 26, 54~ 
Coke procluco<l, short tons . .............................. 6,124 17,658 11,956 
Total value of coke at ovens .. .. .. .. .. .. • .. .. .. . .. . .. .. .. $17, 953 $51, 141 $131, 99~ 
Value of coke at ovens, per ton.......................... $2.93 $2.81 $2.68 
Yield of coal in coke, per cent............................ 47 50 45 
~ -
INDIAN TERRITORY. 
The coke works of the Osage Coal and Mining Company, located at 
McAlester, still continues to be the only one in Indian Territory. The 
coal usecl at these works and tbe coke made bave been flllly describefl 
in previous volumes of Mineral Resources. There has been no ilwrease 
ht the number of ovens during the year. On the other hand, there 
has been a decrease in the production of coke. 
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The statistics of the manufacture of coke in the Territory for the 
years 1880 to 1888 are as follows: 
Statistics of the manufacture of coke in Indian Territory, 1880 to 1R88. 
'l'otnl Value 
Yield of' Estab- Ovens of coke Years. lisb- Ovens build- Coal used. Coke pro- value of at coal in 
ments. built. in~. duceu. coke a.t ovens, coke. 
I 
ovens. per ton. 
--- --
Sh01·t tons. Sho1·t tons. Percent. 
1880 ..•••.. 1 20 0 2,494 l, 546 $4,638 $3.00 62 
1881. ....•. 1 20 0 2,852 1, 768 5,301 3. 00 62 
1882 ..••••• 1 20 0 3,266 2,025 6, 075 3 00 62 
1883 ..•.••• 1 20 0 4,150 2,573 7, 719 3. 00 62 
1884 ....•.• 1 20 0 3, 084 1, 912 5, 736 3. 00 62 
1885 .•••••• 1 40 0 5, 781 3,584 12,902 3. 60 62 
1886 ....•.. 1 .- 40 0 10,242 6, 351 22,229 3.30 62 
1887. ···•·· 1 80 0 20,121 10,060 33,435 3. 33 50 
1888 ....•.. 1 80 0 13,126 7,502 21, 755 2. 90 57 
'KANSAS. 
The production of coke in Kansas in 1888 was practically the same 
as in 1887, the product being 119 tons less. This coke is chiefly used 
for domestic purposes and in the smelting of lead, the most of tl1e coke 
being used by lead smelters for their own use. 
The statistics of the manufacture of coke in Kansas from 1880 to 1888 
are as follows : 
Statistics of the rnanufactu-1·e of coke in Kansas, 1880 to 1888. 
Estab- Ovens Ovens Years. lish- build-
ments. built. in g. 
-----
1880 ..•.•.. 2 6 0 
1881. ....•. 3 15 0 
1882 .....•. 3 20 0 
1883 ....•.. 4 23 9 
1884 .•..•. 4 23 il 1885 .....•• 4 ~I 11886 ..•.... 4 36 1887 .••.... 4 39 
1888 ......• 6 58 0 1 
--··---------
Coal used. 
Short tons. 
4,800 
8, 800 
9,200 
13,400 
11,500 
15,000 
23,062 
27,604 
24,934 
-
1 Valuu I 
Cokepr 
duced. 
Tota of coke Yieltl of 
o- ~~~~e ~: at . coni in 
0 ens oven!!, j coke. 
--
Short to ns. 
3, Oi 0 
70 
80 
30 
90 
50 
93 
50 
31 
5,6 
6, 0 
8,4 
7,1 
8, 0 
12,4 
14,9 
14,8 
v · per ton. 
$G, 000 
10,200 
11,400 
16,560 
14,580 
13, 255 
19,204 
28,575 
29,073 
1IJ 
Per cent. 
$1. o:> I 64 
1. 80 64.! 
1. 70 65 
]. 06 62.9 
2. 02 fl2. 5 
1. 65 53i 
1. 54 54. 2 
1. 91 54 
1. 96 59 
KENTUCJ{Y. 
In Kentucky there are four districts: the first is the Cincinuati dis-
trict, which includes the ovens on the Ohio river in Kentucky opposite 
Cincinnati; the second is the Louisville district, which includes the 
ovens near that city; (at both of these places slack coal from the coal 
yards is all that is used, the coal being brought from the upper Ohio); 
the third district is the western district, which has been tboroughly de-
scribed in previous volumes of Mineral Resources; and in the fourth, 
the southeastern, only experimental work has been done. 
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In the southeastern district reports have been received from the Pine 
Mountain Iron and Coal Company, operating mines near Pineville in 
Bell county, and which hall five ovens completed at the close of the 
year, and from the Main Jellico Mountain Coal Company, mining at 
. Kensee, in Whiteley county, and which has only maue some experi-
mental coke on the ground. Mr. J. S. Ray, president of the Pine Mount-
ain Iron and Coal Company, writes that their coal is exceptionally 
pure and clean, and that it will make a very good coke, low in ash, 
sulphur, and iron, and high in carbon. The company expected to be 
making coke by February 1, 1889. 
At the mines of the Main Jellico Mountain Coal Company two bee-
l•ive ovens were building for the purpose of testing the coke. An 
analysis of the coke is as follows : 
.Analysis of Jellico Mowntain coke. 
Fjxed carbon ................................................................ . 
~~~~~~~~:. ~~~~~!. :::::::::::::::::::::::::::::::::: :::::~::::: ::::::::::::::. 
Total ................................................................... . 
Percent. 
84.60 
14.70 
. 70 
100.00 
The amount of coke produced in Kentucky in 1888 was 23,150 tons, 
as compared with 14,565 tons in 1887, the chief increase in production 
being in the western district. 
The statistics of the manufacture of coke in Kentucky from 1880 to 
1888 are as follows : 
Statistics of the total rnanufactu?·e of coke in Kentucky, 1880 to 1888. 
" 
Total Value Estab- Ovens Ovens Coke pro- value of of coke Yield of Years. lish- built. build· Coal used. duced. coke at at coal in ments. in g. ovens, coke. ovens. per ton. 
-
-,----- - -- -~- - ---Short tons. Short tons. Per cent. 
1880 ....... 5 45 0 7,206 4,250 $12,250 $2.88 60 
1881.. ..... 5 45 0 7,406 4,370 12,630 2.89 60 
1882 ....... 5 45 0 6,906 4, 070 11,530 2. 83 59 
1883 ....... 5 45 0 8,437 5, 025 14,425 2. 87 60 
1884 ...•.•. 5 45 0 3,451 2,223 8,760 3.9! 64 
1885 ....... 5 33 0 5, 075 2,704 8,489 3.14 53 
1886 ....••. 6 76 2 9, 055 4, 528 10,082 2.23 50 
1887 ·····. 6 98 0 29,129 14,565 31,730 2.18 50 
1888 ....... 10 132 2 42,642 23,150 47,244 2. 04 M 
. 
MISSOURI. 
Nothing can be added to the information given in the last volume of 
Mineral Resources as to the manufacture of coke in this State. But 
one establishment, the Southwest Lead and Zinc Company, of Rich 
Hill, Bates county, produced coke. 
412 MINERAL RESOURCES. 
The following are the statistics of the manufacture of coke in Missouri 
for the years 1887 and 1888 : 
Statistics of the manufacture of coke in Missom·i in 1887 and 1888. 
l------------------.-----1--1-88-7._,_ 1888. 
NumbPr of establil:!hments ...•••..•....•••.•.•.•..........•••..•.... 
Ovens built ....................................................... . 
g~::~~!'d~1~h~~t- i~~·s·: ::::::::::::::::::::::::::::::::.::::::::::::: 
Coke produced, short tons ......................................... . 
Total value of coke at ovens ....................................... . 
Value of coke at ovens, per ton .................................... . 
Yield of coal in coke, per cent ..................................... . 
MONTANA. 
1 
4 
0 
5,4oo 1 
2, 970 
$10, 395 
$3.50 
55 1 
1 
4 
5, oog J 
2, 600 
$9;100 I $3.50 
52 
Coke was made at but one establishment in this Territory in 1887, 
that of the Livingston Coal and Coke Company. At this plant tllere 
are now 40 ovens. A full description of the coal deposit from which 
this coke is made is given in previous volumes of Mineral Resources, 
and need not be repeated here. 
The statistics of the manufacture of coke in Montana from 1880 to 
1888 are as follows: 
Statistics of the manufacture of coke in Montana, 1880 to 1888. 
Value Total I r· Estab- Ovens Ovens Coke pro· of~~ke value of I Yteld.oJ Years. lish· built. build- Coal used. coke at coal m ments. in g. duced. ovens ovens. I coke. per to~. 
Sho1·t tons. Sh01·t tons. !Pel' cent. 
1880 ....... 0 0 0 0 0 0 g I ~ 1881.. ..... 0 0 0 0 0 0 
1882 ....... 0 0 0 0 0 0 0 0 
1883 ...... 1 2 0 0 0 0 0 0 
1884 ....... 3 5 12 165 75 $12 $900 46 
1S85 ...... 2 2 0 300 175 11. 72 2, 063 58.5 
1886 ....... 4 16 0 0 0 0 
,. .• a:: 1 
0 
1887 ....... 2 27 0 10,800 7,200 10.00 665 
1888 ....... 1 40 0 20,000 12,000 18.00 96,000 60 
NEW MEXICO. 
The only concern maldng coke in New Mexico in 1888 was the San 
Pedro Coal and Uoke Uompany, whose works are located at San An-
tonio, on the Rio Grande river. 
Tbe production declined in 1888, as compared with 1887, 5,170 tons, 
the total product in 1888 being but 8,540 tons, as compared with 
13,710 tous in 1887. 
The statistics of the manufacture of coke in New Mexico from 1880 
to 1888 are as follows : 
·-
.. 
~ 
~-
;.--
~-
:.L. 
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Statistics of the ntanufactul'e of coke in N ew Mexico, 1880 to 1888. 
Years. 
1880 . ...... 
188l. ...... 
1882 .. .. ... 
1883 ....... 
1884 .. .. .. 
1R!l5 ...... 
1886 . ...... 
1887 . ...... 
1888 ....... 
Estab-
li!>h· 
ments. 
0 
o I 
2 
2 
2 
2 
2 
1 
1 
----
1 V:alue ':L'otal I . 
Cok p . of coke value of Y1eld_of 
e ro at I coalm duced. ovene, coke at coke. 
per ton. ovens. 
I O>ens Ovens 
built. huild- Coal u sed. 
(a) ing. I 
----
Short tons.\ Short tons.-\ 
-
-- p"""' l 0 0 0 0 0 0 1 0 0 1~ I 0 0 0 0 0 0 1, 500 1, 000 $6.00 $6,000 66j 
12 28 6, 9-H 3, 905 I" I 21,478 57! I 70 I 0 29, 990 18, 282 91,410 ;170 0 a1, 889 1 17, 9-iO I 89,700 56:1 70 I !I 18,194 10,236 51,180 56 70 22, 549 I 13, 710 I 8:,!, 260 61 . 70 14, _62s _I __ s. 54o I 6 51,240 58 I 
a At one works there are ten stone pits, with an average capacity of 10 tons each. 
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The great increase in the production of coke in Ohio, noted in the last 
report, was not contmned in 1888, the product falling from 93,004 tons 
iu 1887 to 67,194: tons in 1888. In the Oinci rlllati district there was a 
slight increase, owing cuiefly to the increased production at the North 
Ben«l Works of Lysle, Crow & Co. 'rhe great falling oft' was in the 
~teubenville, Leetonia, and Hocking Valley districts. 
The same division of the 'State into districts that was contained in the 
last report is carried forward in this, the State being divided into two 
districts: the Cincinnati district, including t.he ovens near that city, aJHl 
the Ohio district, which includes the ovens in the remain<ler of the 
State. 
Cincinnati dit;;trict.-As stated above, all the coke made in this district 
is from the dust and screenings of the coal :ratds of Cincinnati and from 
the coal boats and barges which bring coal from the upper Ohio, chiefly 
fTOm Pittsburgh and tile Kanawha region of West Virginia. The largest 
block of ovens iu this district is that of North Bend, on the Ohio river 
a short, distance below Cincinnati. 
The statistics of the manufacture of coke in the Cincinnati district 
from 1880 to 1888 are as follows : 
Statistics of the manufacture of coke in the Cincinnati district, Ohio, 1880 to 1888. 
E!!tab- Ovens \ V•luo I Total j · 0vl'nS Coke pro- of coke value of Yield_ of Years. li~h- built. built!- Coal used. duced. .at coke at coal m 
-,o,ents. in g. O'\ en s, 
1 
O>ens - coke. per ton. · I 
__ _I __ 
Short tons. Short tons. {Per cent. 
1880 4 32 0 16, 141 10, 326 $4.09 $!2, 255 1 64 
1881. ..... 4 32 0 20,607 13,237 4.11 54,439 64 
188~ ....... 4 32 0 19,687 12,545 3. 78 47,437 64 
1883 . .... .. 5 57 0 3:1,978 20, 106 3. 28 65,990 59 
1884 ...... 5 57 0 32, 134 18,840 3. 24 61,072 59 
1885 ...... 5 82 0 17,480 10,962 3. 27 35,873 63 
1886 . .. ... 5 82 0 17,015 10,566 2. 99 31,633 62.1 
1887 .. ..... ;; 150 20 56,733 32,894 2. 91 95,754 56 
1888 . ...... 6 156 12 63,217 35,868 2.67 95,618 57 
.. 
', 
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Ohio district.-Tbis district includes all of the ovens coking 
coal, and comprises the ovens of the Cherry Valley Iron Works, at 
Leetonia, those of the Nelsonville Coal aml Coke Company, an<l the 
Fe•leral Valley Coal Company, in the Hocking valley, and the five 
coke works in the vicinity of Steubenville and Bridgeport. 
The statistics of the manufacture of coke in Ohio from Ohio coal 
from 1880 to 1888 are as follows : 
Shttistics of the manujcu;tn1·e of coke in tltc Ohio dist1·ict, Ohio, 1880 to 1888. 
I E~tab- OvenR I Ovens I 
Years. I hl!h· I b .1 buil(l- Coal used. ments. . m t. ing. 
I 
. __ - I -, -
1880....... 11 584 I
. Short tons. 
25 156,312 
188L. ...... 11 609 0 180,438 
1882. .... • . 12 615 0 161, 890 
1883....... 13 625 0 118,524 
1884....... u 675 0 76,030 
1885....... 8 51l0 0 51, 316 
1886....... 10 478 0 42,317 
1887.. ..... 10 435 203 108,251 
1888....... 9 391 0 60,984 
~ 
Coke pro-
ducetl. 
Short tons. 
90,270 
106,232 
91,677 
ll7, 7:!8 
43,869 
2S, 454 
24,366 
60,110 
31,326 
I 
Va~ue J v:!i~~~f of coke 1 Yield _of 
coke at . at coal m oven~ ovens, coke. 
· per ton. I 
$213, 650 
243 289 
218:676 
159,670 
95 222 73: R50 
4o, 
2
s
2
o9
7 
1 
130, 
70,712 
Per cent. 
$~: ~~ I ~~ 
2. 39 57 
~.3ti 57 
2.17 ' 58 
~- 60 55 
1. tiS 57l 
2.12 55! 
2. 25 I 51" 
Total coke statistics for Ohio.-In the following table the statistics of 
the coke made in the several districts of Ohio for the years 1880 to 1888 
are consolidated: 
Statistics of the ntanttfacttu·e of coke in Ohio, 1880 to 1888. 
Estab Ovens I " , . ·1 . Total o1~~k~ ~-Y-ie-ld_o_f 
· Ovens Coke pt O· 'aluo of at coal in 
lisb- built. b_uild- ~ Coal usl'd. dnced. coke at ovenu cok'e 
ments. I mg. " 
ovens. per to~. , · 
Years. 
--:1 -- --- -I Shm·t tnns. Sltort tons. I Percent. 1880 ....... 15 2~ I 172,453 100, 596 $255, 905 $~. 5! 58 1881. ...... 15 641 201, 015 119,469 297, 728 2.49 1 59 1881! ....... 16 647 0 181,577 10il, 722 266, 113 2. 57 57 . 
1883 ....... 18 6~2 0 152, 502 !17, 8J4 ' 225, 61l0 2. 57 58 
188L ...... 19 732 gl 108, 164 62.709 156,294 2. 49 58 1885 ...•••• 13 642 68,796 39,416 109, 7:!3 2. 78 57 1886 ....... 15 560 59, :J32 34,932 91, 042 2. 69 59 
1887 ....... 15 585 1 223 164, 974 ;)3, 004 245,981 2. 65 56 1888 .••••. 15 547 12 124.201 67,194 166,330 2. 48 54 
PENNSYLVANIA. 
The same division ioto districts that was observed in the last volume 
of Mineral Hesonrces is continued in this, the'' Irwin-Latrobe" district 
of the early reports now being called the"' Upper Connellsville," while 
what was known as the" Snow Shoe" district is now called the" Clear-
field-Oentr·e,'' from the two counties in which the ovens are located. 
These di ,·hdons iuto districts are based in part upon geographical ·and 
topographical distinctions and in part upon the routes to market of the 
coke produc~d. 
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Total cuke prodnction in Penns.IJlVlotia.-Oonsolillating the statistics of 
the different districts gi\'en hereafter, the following are the statistics 
of the production of coke in Pennsylvania from 1881 to 1888: 
Statistics of the manufactu?'e of coke in Pennsylvania, 1881 to 1888. 
1881. . .... 
1882. · ···· . 
1883 . . ·····I 1884 .•••••. 
1885 . . .... I 
1886 . .... . 
1887 .. .. .. 
1888 . ..... . 
132 10, 881 
137 12,424 
140 13, 6l0 ' 
145 14, 285 
133 14,553 
lOll 16, 314 I 
151 18,294 
120 20, 381 
Ovens 
build· 
ing 
761 
642 
211 
232 
3l7 
2, 558 
!lllJ 
1, 5li5 
Coal usl'(l. 
Short tons. 
5, 393, 503 
6, 149,179 
6, 823,275 
6, 204,604 
6,178, 500 
8, 290,849 
8. 938, 4:!8 
!), 673, 097 
--- -~-
Total I Value I 
Coke Yalue of of coko Yield. of 
. at coal1n produced. I < oke at 
1 
ovens, cuke. 
ovens. per~ ___ I 
Short tons. Per cent I 
3, 437, 708 $5, SUB, 579 $1. 70 6! 
3, 945, 0:34 G, 13..;!, G98 1. 55 64 
4, 43Fl, 46i 5, 4l 0, 3fl7 1 1. 22 6fi 
:1, 822, 128 4, 7Sa, 230 1. 25 62 
3, 991. so.5 4. 981, 656 1. 25 64. 6 I 
5, 406, 597 7, 664, o2a 1. 42 1 65. 2 
5. 832, 8t9 10, 746, 352 1. 84 65;f 
6, 545, 779 s. 230, 759 1. 26 68 1 
In 1881:;, Pennsslvauia produced 6,545,779 tons, or 76.5 per cent. of 
the 8,540,030 touH, the total product of the United States in that year. 
TJ1is is practically the same as its percentage of the product in 1887, 
the percentage for that year lwiug 76.6 per cent. As Penns,ylnmia has 
20,381 of the 30,059 o\·ens in the United States, or 68 per cent., it will 
be seen that the percentage of ovens is m ncb less than the percentage 
of product. The production per oven in Pennsylvania in 1888 was 
tiJ.erefore greater tllan in the rest of the country. 
The number of ovens in Pennsylvania increased during the year from 
18,294 to 20,381, or 10 per cent. At the close of 1888 there were 1,565 
ovens building, as compared with 802 at the close of 1887. The coke 
produced, as has already been stated, in 1888 was 6,545,779 tons, as 
compared with 5,832,849 tons in 1887, an increase of 712,930 tons, or 12 
per cent. In the production of this coke 9,673,097 tons of coal were 
used, the yield being 68 per cent. The total value of the coke produced 
in 1888 was $8,230,759, the average value per ton being $1.26. This is 
the lowest price since 1885. In that year and 1884 the average value 
of coke produced was $1.25. In 1883 it was $1.22. 
:the Connellsville distr·ict.-The Connellsville district, which still 
remains the most important c Jke-producing center in the United States, 
and one of the most important in the world, has been so thoroughly de-
scribed in previous volumes of Mineral Resources as to require only the 
briefest reference here. It may be wel1 to say, however, that the Con-
nellsvil1e coal basin is in the southwestern part of Pennsylvania, some 
50 or 60 miles from Pittsburgh. It is a slender prong, separated from 
the Upper Coal Measures, and may be regarded as extending from 
Routh of Latrobe, on the Pennsylvania railroad, in a southwesterly di-
rection, to the Virginia line, forming a basin some 3 miles wide and 50 
miles long, almost without a fault-, the beds yielding from 8 to 10 feet of 
workablP. coal. The same trough that contains the Uonnellsville coal 
extends northwesterly from Latrobe, but the Connellsville region proper 
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is regarded as extending no farther north than the vicinity of Latrobe. 
We have designated the district north of the Connellsville proper as 
the "Upper Connellsville." It is known locally as the "washed coal 
district." 
In the Connellsville district there were produced, in 1388, 4,955,553 
tons of the 6,545,779 tons produced in Pennsylvania, or 75 per cent. A8 
8,555,030 tons of coke were produced in the United States in 1888, the 
product of the Connellsville region would be 57 per cent. of this 
amount. Of the product of Pennsylvania in 1887, the Connellsville 
region is credited with 71 per cent., and in the same year 54.4 per cent. 
of the total product of the United States. It will thus be seen that in 
both respects-that is, in the percentage of the product of Pennsylvania 
and in the percentage of the product of the United States-there was 
an increase in the Connellsville region in 1888. 
The following are the statistics of the manufacture of coke in the Con· 
nellsville region from 1880 to 1888: 
Statistics of the rnanujactu1·e of coke in the Connellsville 1·egion, Pennsylvania, 1880 to 1888. 
I Estab- Total Value Ovens Ovens Coke pro· value of of coke Yield of Yeat·s. lish- build- Coal used. at coal in 
ments. built. in g. duced. coke at ovens, coke. ovens. per ton. 
-- -- ----~ S-;:;;;;:;: Short tons. -- - --Percent. 
1880 . . ..... ()7 7, 211 731 3, 367,856 2, 205,946 $3,948,643 $1.79 65~ 
11'81.. ••••• 70 8, 208 65! I 4, 018, 7!l2 2, 639, 002 4, 301,573 1.6~ 65} 
1R82 ....... 72 9. 283 592 4-,628.736 3, 043,39! 4, 473, 7!!9 1. 47 65' 
1883 .. ..... 74 10. 176 101 5, 355,380 3, 552,402 4, 049,738 1.14 66i 
1!!8t. ...... 76 10, 543 2~g 1 4-, 8:W, 054 3,192, 105 3, 607, 07!l 1.13 66llJ 1885 ....... 68 10, 47l 4, 683. 831 3, 096, 012 3, 776, 388 1. 22 66J'o-
1886. ·----- 36 ll, 324- l, 895 6, 305,460 4, 180, 521 5, 701,086 1. 36 66th-
1887 ....... 73 1 11, 923 98 6, 182, 846 4, 146,989 7, 437,669 1. 79 67 
1888 . . ..... 38 12, 818 1, 320 7, 191, 708 4, 955, 553 5, 884, 081 1.19 69 
This production of the Connellsville region is the largest in its his-
tory, and, as is shown above, by far the largest of any district in the 
United States. 'fhe production is also increasing, the amount of coke 
made in this district in 1889 promising to be much in excess of that 
made in 1888. 
It will be noticed that there has been duripg the year a marked in-
crease in the \ield of coal and coke in the Connellsville district. It 
" . 
has been generally believed that it is not possible to get a product of 
more than about 66 to 67 per cent. in coke from the Connellsville coaL 
Rer)orts received from those who have made a careful study of this 
question would indicate that a yield in excess of this is obtained at very 
many of the works. One establishment, where the coal was weighed 
carefully during the past year, reported a yield of 74· per cent.~ and 
another a yield of 72 per cent., and quite a number report 67, 6~, and 69 
per cent. · 
Prices of Connellsville coke.-At the close of 1887 the price of coke 
was $2 free on board cars at ovens, but with the opening of 1888 pro. 
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ducers reduced the price to $1..75. By tlle end of January tlle demand 
declined and the trade rapidly grew worse. When March closed a 
large proportion of the ovens in the Connellsville region were shut 
down, and prices declined. In April, as the result of the failure of tile 
syndicate to maintain its organization, coke for tile first time since 1884 
~old at $1. By the middle of June the closing down of mills and fur-
naces made the coke trade still worse, and about one-fourth of tile ovens 
in the entire region were closed down, and those that were kept run-
ning were on limited production. July increased the dullness, but be-
fore the end of that month a slight improvement was noticeable. Au-
gust strengthened the improvement, and a reduction of wages whicll 
hatl been pffected some time previously cheapened production some-
what and increased trade, but without bettering prices. During tuis 
month began the series of unsuccessful efforts to form a new coke com-
l>ination comprising tile firms interested in the former syndicate. The 
de wand continued to improve until the close of August, wheu occurred 
the heavy rains that almost blockaded the region and threw shipments 
greatly behind. Througllout September the prospects grew brighter, 
and a marked increase in shipments was noted early in October. Tran-
sient orders swelled eastern shipments particularly, and when October 
closed the shipments during that month had beateu all previous records 
ir1 the history of tlle Connellsville coke region, and showed an increase 
of 50 per cent. in five months. The scarcity of cars and the prevailing 
low price were the only drawbacks to the prosperity of the trade. On 
October 29, the Connellsville Coke Producers' Association was formed 
lJy a number of the smaller concerns combining to sell their coke 
throngl1 Messrs. J. W. Moore & Co. This had the effect of raisiug 
prices, and when November came coke was put up to $1.25. The record 
of shipments for November exceeded even those of October, and was 
ahead of anything previously known in the region. During December 
there was considerable talk of au vanciug prices, but nothing definite 
was done. The Frick scale was continued until February 1, thus post-
poning a general discussion of the wage question in the coke region. 
1'he following table gives prices free on board at the ovens for tue 
past eight years: 
Monthly prices of Connellsville blast-ju1·nace coke, free on boa1·d at ot,ens. 
Month•. I ~881. 1882. 1883. 1884. 1885. 1886. 1887. 1888. 
$1. 70- $1. 80 $1. 15-$1. 20 $1.00 $1.10 $1.20 $1.50 $1.75 January ..... $1. OJ0-$l. 75 
February... . 1. 50- 1. 75 1. 70- 1 80 1. 20- 1.10 1. 00 1.10 1. 20 2.00 1. 75 
March ....... 1. 50- 1. 75 1. 70- 1. 75 1. 05 1. 00 1. 10 1.35 2.00 $1.25- 1. 50 
April 1. 60- 1. 75 1. 70- 1. 75 ]. 05 1.10 
.. ,. I 1. .. 2 ... 1. 00 May ... . ..... 1. 60- 1. 65 1. 65- 1. 70 . 95- 1. 05 1. 10 1. 20 1. 50 2. 00 1. 00 
,Tuue ......... 1. 60- 1. 65 1. 50- 1. 65 . 90 1.10 1. 20 ). 50 2. 00 1. 00 
July ......... 1. 50- 1. 60 l. 35- 1. 50 
: ~~ I i: i~ 1. 20 1. 50 2. 00 l. oo I .Augu11t .. ... . 1. 60 1. 35 1. 20 1. 50 2. 00 1. 00 
September .. . l. 60 1. 25- 1. 3i 1. 00 1.10 1. 20 I. 50 2. 00 1. 00 
October .... 1. 60- I. 65 1. 25 1. 00 1.10 1. 20 II. .. 2. 00 1.00 1 November 1. 60- 1. 65 1. 25- 1. 3:i 1. 00 1. 10 1. 20 1. 50 , 2. 00  25 
December ... 1. 60- 1. 70 1. 15- 1. 35 1. 00 1.10 1. 20 1. 50 2. oo 1. 25 
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The above rates are for coke for blast-furnace use, and are the ruling 
prices for this grade of coke free on board cars at the ovens. For 
other grades the prices at ovens, at the close of the year, were as fol-
lows: Furnace coke to dealers, $1.35; foundry coke, $1.50; crushed 
coke, $2.20. 
The freights on furnace coke per net ton in car lots from Connells-
ville to chief points of consumption in the west at the close of the year 
were: From the ovens to Pittsburgh, 70 cents per ton; to the M:ahou-
ing and Shenango valleys, $1.35 ; East Saint Louis, $3.20 ; Clevelaml, 
$1.80; Chicago, $1.75. 
The Upper Connellsville district.-This district, as stated in previous 
reports, includes that portion of the trough or basin in which the Con-
nellsville coke is found that is located northerly from a point just below 
Latrobe. The coal differs somewhat from that found in the lower part 
of the basin, and, as stated previously, the district is known as the 
"washed coal district." It is one of the most important coking dh:;tricts 
in the amount of product in the country, second only to the Connells-
ville. Its prouuct for several years prior to 1888 was in excess of tllat 
of any other State, anu among the districts of Pennsylvania it is sur-
passed only by tlle Connellsville. 
This district includes not only the ovens in the upper part of tlle 
Connellsville basin, but also the others along the line of the Peuns)'l-
vania railroad from Larimer to Blairsville. These ovens are situated 
in three of the coal basins of western Pennsylvania, the Upper Con· 
nellsville, the detached Gre(msburgh basin, and the upper part of the 
Irwin basin. The lower part of the Irwin basin, or the ovens along tlle 
line of the Baltimore and Ohio railroad, are included with the ovens 
of the Pittsburgh district. In this district most of the coke made is 
from washed slack, and at most ovens the coal used, whether slack or 
run-of-mines, is washed before coking. 
It will be noted that the number of ovens has increased from 1,44.2 
to 1,977, an increase of 535. The production of coke, however, has 
decreased by 28,267 tons, or about 4 per cent. This is due, of course, 
to the depression in trade during the earlier part of the year, wl.tieh 
caused the closing down of many of the ovens, and the light runniug 
ofothers. The yield of coal in coke, which has been steadily improv-
ing since 1884, shows a gain of 2.4 per cent. as compared witll tlle 
average yield for the year before. In 1887 the yield had gained 1.5 
per cent. over that of the year preceding. 
The total value of the coke produced was $617,189, or $1.40 per tou, 
which, with the exception of 1888, is the highest price reached since 
1882. 
The following are the statistics of the manufacture of coke in the Up-
per Connellsville region for the years 1880 to 1888: 
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Statistics of the manufacture of coke in the Uppe1· Connellsville disfl'ict, lSSO to 1888. 
I I I I Value I Total 
Estab· Ovens I Uoko pro- 1 of coke value of Yield of Years. I • lish· Ov~ns build- Uoal used. coal in 
mt-nts. bmlt. in g. duced. ov:~18 I coke at coke. 
, 
per to~- ~ ovens. 
-
I Short tons. Short tons. Percent. 
1880 ..••••. 8 757 0 319,927 229,433 $1.73 $397,945 51J 
188L ...... 10 986 0 588,924 343,728 l. 60 518, 362 58 
1882 ------ 11 1, 118 0 650,174 :175, 918 1. 41 531i, 503 5fl 
1883.-- .... 11 1,1l8 0 668,882 389,053 1. Od I 4:l<:l, 174 58 
1884o. ----- 11 1,118 0 496,894- 294, i77 1. 06 311, 665 5!l 
1885 ..... -- 11 1,168 40 555,735 319, 297 1. 08 346, Hill 57 
1886 ------
12 I 
1,337 29 691, 331 442,968 1. 29 !172, 073 64.1 
1887- .. ---- 6 1,442 87 717,274 470,2331 1. 79 1 8!0, 144 65.6 1888 ....... 16 1,977 0 657,966 441,966 1. 40 617,189 68 
I 
Allegheny Jlf.O'lt/ntain district.-The Allegheny Mountain still continues 
to be third in importance of the coke districts of Pennsylvania. It 
includes not only the ovens along the line of the Pennsylvania railroad, 
comprising those on both sides of the Alleghenies in Cambria and Blair 
countie:;;, but those of Somerset county also. TlJe number of estab-
lishments in the district has increased from 10 to 12, and the number of 
ovens built from 694 to 950, while 145 ovens are reported as building, 
against 150 the year before. The increase in product of coke over 1887 
amounts to 59,125 tons, or a little over 11 per cent. 
· As noted in the last report, the coke made in this locality is an excellent 
fuel, and, being within comparatively easy reach of the Eastern markets, 
finds great popularit;y in them. The Gallitzin Coke Works coutinues to· 
lead the district in number of ovens and quantity of coke produced·, 
but several other establishments have materially increased their ca-
pacity and output within the year and still greater extensions of plant 
are in. contemplation. 
The following is an analysis of the coke made at the AI toona Coal and 
Coke Company's works. Other analyses of cokes from this district will 
be found in former reports. 
Analysis of coke from the Allegheny Mountain district, Pennsylvania. 
l'cr cent. 1 
:Fixed carbon.... .. . . .. . . . . . • . • . . . . . . . . . . . ............................................. .. 89. 2i;i i 
Ash ...... ---· .•......••••.......•.. -·-------------- ...... --·--- .... ---··· .....•••........ 
Sulphur .............................. _ ..... __ .. _______ .......... __ .................... __ 
Volatile matter ........................ . ................................................ . 
Moisture . . . . . . . . . . . . . . • . . . . . . .......•................................................... 
TotaL ....... . ................................ _ .•.... _ ... ________ .. ______ .. _________ . 
9. !13\1 
, 78;1 1 
. 741! ' 
.164 
100.000 
_ _I 
A very material decline in price is shown by a comparison of the 
average rate for this year, $1.4:3 per ton, and the $2.25 rate of the year 
before. 
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The following are the statistics of the manufacture of coke in 
Allegheny Mountain district of Pennsylvania for the years 1880to 1888: 
Statistics of the manufactu1·e of coke in th e Allegheny Mountain disttict of Pennsylvania, 
· 1880 to 1888. 
---
Vnlue I Total Estab- Ovens Yield of 
Years. lish· Ovens build- Coal used. Coke pro- of ~~ke value of coal in 
ments. built. in g. duced. ovens, coke ai coke. per ton. ovens. 
--~--- __ , --- ------ - --
I Short tons. Short tons. Percent. 
1880 ...... . 8 201 0 201, 345 127, 525 $2. 'J7 $289,020 ()3 
1881. ·----- 0 371 I 0 225,563 144, 430 :!. 28 il29,198 64 1882 .. - ---- 10 481 0 284,544 179, 580 2.10 377, 28() 63 
1883 ...•.•. 10 532 0 200,343 135, 342 1. 78 240,641 68 
1884 .. .•••. 12 614 0 241,459 156,290 1. 30 203,213 65 
1885 ....... 11 
., I 82 327,666 21 2,242 1. 30 286, 5.39 65 1886. ··•••· 10 579 14 351,070 227, il69 1.64 374, Olil 64.8 1887 . ..•••. 10 694 150 461,922 297,724 2.25 671,437 64.4 
1888. -····· 12 950 145 521,047 3il5, 6!!9 1. 43 470,845 64.4 
Olear .field-Centre district.-In this district, formerly known as the 
"Snow Shoe district," the number of establishments remains the same, 
while the number of ovens built has been increased by 78. The pro-
duction for the year was 115,338 tons, as compared with 97,852 tons 
the year before. The yield of coal in coke has increased about 3.3 per 
cent. The average price per ton for the year is $1.51, as compared 
with $2.02 in 1887. 
The statistics of the manufacture of coke in the Clearfield-Centre dis-
trict for the years 1880 to 1888 are as follows: 
Statistics of manufacture of coke in the Clcarjield-Cmtre district, Pennsylvania, 1880 to 
1888. 
" 
I Estab-1 Ovens I Ovens I Value Total Coke pro- of coke value of Yield of Yeat·s. lish· b ilt. b.uiltl- Coal used. duced. at coke at coal in ments. u m g. ovens, 
ovens. coko. per ton. 
- --- --
Short tons. Short tons. Percent. 
1880 .. ..... 1 0 0 200 100 $2.00 $200 50 
1tj8l.- .. - -. 2 50 0 20,025 13,350 1.70 22,695 67 
1882. ·· - . -- 1 50 0 25, ouo 17, 160 ]. 60 27,406 69 
1883 . --. ··- 1 60 0 26,500 18,696 1.50 28,844 71 
1884 ... . . -. 1 60 0 33,000 23,431 1. 40 a2, ~49 71 
1885 ..•• . -- 2 245 0 69,720 48,103 1.46 7o, 331 I 69 
1886.- •. - .. 3 290 20 84,870 55,810 1. 70 9!, 877 66 
1887 .... . .. ti 523 10 154,566 97,852 2.02 )98-, 095 I 63.3 
1888 . ..... . 6 601 0 1 172, 999 115, 338 1. 51 174,220 I 66.6 
'The Broad Top d-istriet.-In this district are included all the ovens in 
what is kn0wn as the "Broad Top coal fields,'' the oven~s being situated 
in Bedford and Huntingdon counties. The decrease in the number of 
ovens reported as built is flue in part to the fact that one firm, owning 
ovens in another district also, last year reported all of its ovens as in this 
district. At another establh:~bment the number of ovens rep.orted for 
this year is considerably lQwer than that of a year ago. The product of 
coke for the year is about one-fourth less than that of the year before, 
and the-average price is greater, being .2.40 as against $2.11 in 1887. 
').'he last~ named item, however, is not significant, as little of the coke is 
sold, most of it being used by the owners of the coke works, who give 
in some cases the market price and in others the cost at the ovens. 
The statistics of the manufacture of coke in the Broad Top region, 
Pennsylvania, for the years 1880 to 1888 are as follows: 
Statistics of the manufacture of coke in the Broad Top region, Pen-nsylvania, lASO to 1888. 
Value Total Estab- Ov~ns Ovens Coke pro- of coke vllolueof Yield of Yeats. llah· build· Coal used. at coal in 
menta. built. lng. duoed. ovens. coke at coke. 
per ton. ovens. 
-- ---
-.--
Short ton.. Short toni. Percent. 
1880 •.••••• 5 188 105 92,8N 51,130 2.40 $123,748 55 
1881. ..•••. 5 188 105 111,593 66,560 2.51 167,074 59 
1882 .•••••• 5 293 50 170,637 105,111 2. 05 215,079 6~ 
1883 ..••••• 5 343 110 220,932 14.7,154 1.84 271,692 66 
1884 ....... 5 453 0 227,954 151,959 1. 74 26t, 569 66 
1885 . .••••• 5 537 0 190,836 112,073 1.65 ' 185, 650 58 
1886 •.••••• 5 562 100 171, 137 108,294 1. 73 187,321 63.3 
1887 . •••••• 5 581 0 262,730 164,535 2.11 347,061 62.6 
1888 ....... 5 491 0 196,015 119,469 2.40 286,655 61 
Pittsburgh district.-This district ranks fifth in importance among 
the districts of Pennsylvania. As noted in the last report, the ex· 
periments in connection with Belgian ovens in this State, which were 
condqcted at so much expense, with so mneb intelligence, and 
through such a long period of time, were finally abandoned, and there 
are now no ovens in western Pennsy1vania except the beehive ovens. 
An examination of the following table will sh9w that the number of es-
tab1isbments in the di8trict ha8 increased by 2 and the number of 
vens an even 100. The product of coke has advanced 87,059 toQs, 
or nearly 50 per cent., being tbe largest in the history of the region; 
and the average selling price bas fa11en from $1.78, in 18~7, to $l.33, in 
1888. The yield of coal in coke at several establishments has mate-
rially increased, and the general average for the district bas risen from 
48.4 per cent., in 1887, to 62 per cent., in 1888. Mueh of this differ-
ence may be due, however, to the stage in the operation at which the 
coal is weighed-that is, whether before or after washing. 
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The statistics of the manufacture of coke in the Pittsburgh 
Pennsylvania' for the years 1880 to 1888 are as follows: 
Statistics of the manufacture of coke in the Pittsburgh district, Pennsylvania, 1880 to 
--
Value 
Toul lr ld Estab- Ovens Ovens Coke pro- of coke value of Ie .of Years. lish· build- Coal used. at coke a L , coal ID 
ments. built. ing. duc~d. ovens , ovens. I coke. per ton. 
---- ----- ------ ---·---- -
Short tons. Short tons. 1 Per cent. 
1880 ...•••. 21 534 0 194,393 105, 974 $2.40 $254, 500 55 
1881 . ..... 21 538 0 178,509 96,310 2.15 206,965 5-l 
1882 ....... 21 557 0 114,956 64,779 2. 07 134, 37!! 61 
1883 . ...... 20 542 0 119,310 66,820 1. 89 126,020 56 
1884 ....... 20 535 0 97, 3ti7 53,857 1. 87 99,911 55 
1885 . ...... 17 416 4 91,101 46,930 1.55 72, 5U9 51.5 
1886 ....... 18 730 0 228,874 138,64-6 1.88 221,617 60.6 
1887 ....... 20 880 235 366,184 177,097 1. 78 315,546 48.4 
1888 .•••••• 22 980 0 428, 899 264,156 1.33 350,818 62 
Beaver district.-The use of natural gas in the Beaver district de-
stroyed the demand for coke in that locality during 1888, only one of 
the four establishments in the district reporting any production for the 
period covered by these statements. The supply of gas in the neigh-
borhood is, however, diminishing, and the owners of the coke plants 
expect that. the suspension of demand for their product will prove but 
temporary. · 
The increase of 1 in number of establishments and 80 in number of 
ovens built given in this report is due not to increased construction, 
but to the fact that one works failing to report in 1887 sent its state-
ment for 1888. 
The following are the statistics of the manufacture of coke in the 
Beaver district, Pennsylvania, for the years 1880 to 1888: 
Statistics of the manufacture of coke in the Beaver district, Pennsylvania, 1880 to 1888. 
EstalJ- Ovens Total 
Value I 
Ovens Coke pro- value of of ooke l Yield of Years. lish- build- Coal used. at coal in 
menta. built. ing. duced. coke at ovens, coke. ovens. per ton. 
---- --- - -------- -- -----
Short tons. Short tons. I Percent. 
1880 ....... 5 106 0 8, 013 4, 880 $l0. 150 $~. 08 61 
1881 ...... 5 1U6 0 6, 887 4, 333 9, 013 2. 08 : 63 
1882 ....... 5 106 0 11,699 7, 960 15, 124 1. 90 I 68 
1883 . ...... 5 107 0 19,510 12, 395 21,062 1. 70 64, 
1884 . •••••. 4 89 0 2, 250 1, 390 2,168 1. 56 62 
1885 ..••••• 4 89 0 686 438 696 ~-~ I 63 1886 ....... 3 87 0 698 411 646 1. 57 59 1887 ....•.• 3 65 0 25,207 13, 818 24,137 1. 75 55 
1888 ...... 4 145 0 262 175 260 1. 48 66.6 
., 
Allegheny Valley district.-Tbis district includes the coke works of 
Armstrong and Butler counties, and one of those in Clarion county, 
the other ovens in the latter county being included in the Reynoldsville-
Walston district. 
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The eighty-eight 6vens reported as building at the close of 1887 were 
completed during the year, and increase the total number of ovens built 
at the close of 1888, but the production of coke has dropped to one-half 
that of the preceding year. The yield of coal in coke is reported as a 
trifle in advance of that of 1888, and the selling price has averaged 
$1.66, as against $1.90 a year ago. 
Tlle statistics of the manufacture of coke in the Allegheny Valley dis-
trict for the years 1880 to 1888 are as follows : 
Statistics of the manujactlwe of coke in the Allegheny Valley distt·ict, Pennsylvania, 1880 
to 188!:!, inclusil'e. 
Total Value Estab· Ovens Ovens Coke pro- value of of coke Yield of Years. lish- build- Coal use<l. at coal in 
ments. built. in g. duced. coke at ovens, coke. ovens. per ton. 
---- ----- -- ---- -·--------
Sho1·t tons. Short tons. Percent. 
1880 ....... 5 97 0 45,355 23,470 $49,068 $2.10 52 
1881. ...... 5 109 0 55,676 29,650 64,664 2.18 53 
1882 ...... 6 159 0 76,000 41,897 80,294 1. 92 55 
1883 6 159 0 64, 810 i:4,868 62,982 1. 81 54 
1884 ....... 7 209 0 55,110 31,430 54,859 1. 75 57 
ISS.> ....... 5 208 0 28,630 15,326 30,151 1. 97 53.5 
1886 ....... 5 208 0 51,580 28,948 «. 422 1.54 56 
1887 ....... 5 288 88 77,766 44,621 84,913 1. 90 57.1 
1888 ....... 5 376 0 37,792 21,719 36,008 1. 66 57.5 
Reynolds·ville- Walston district-This district continues to hold its place 
as one of the most important of the coking districts of the United States, 
including as it does all of the ovens on the Rochester and Pittsburgh 
railroad, as well as those on the low-grade division of the Allegheny 
Valley road, and the Dagus mines of theN ew York, Lake Erie and West-
ern. A full description of the district will be found in previous volumes 
of Mineral Resources. In number of ovens"built this district, wllich in 
1887 ranked second only to the Connellsville, now descends one in rank, 
that is, below the Upper Connellsville, the increase for the year being the 
number reporteu as building a year ago. It will also be noted tllat the 
Reynoldsville-Walston is one of the three districts in the State having 
ovens building at the close of 1888. In point of production, however, 
the district ranks fifth in the State, many of the ovens having been idle 
a portion of the year. The yield of coal in coke is substantially what it 
was for the previous year, and the average price $1.26, as compared with 
$1.88 the year before. 
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The following are the statistics of the manufacture of coke in 
Reynoldsville- Walston district for the years 1880 to 1888: 
Statistics oj tlte ·manufacture of coke in the Reynoldsville- Walston district, Pennsylvania, 
1880 to 1888. 
Total Value Estab- Ovens of coke Yield of 
Years. lish- Ovens build- Coal used. Coke pro· value of at coal 
menta. built. in g. duced. coke at ovens, in coke. ovens. per ton. 
-- ------ ---
Short tons. Short tons. Per cent. 
1880 ..•..•• 3 117 0 45,055 28,090 $46,359 $1.65 62 
1881. ••.... 4 125 2 99,489 44,260 80,785 1. 85 « 
1882 ...... 5 177 0 87,314- 44,709 80,339 1. 80 51 
1883 ..... ·- 6 229 0 76,580 37,044 65,584- 1. 77 48 
1884-.•..... 7 321 0 159, 151 78,646 113, 155 1. 44 49 
1885 .•... - 8 
®0 I 143 183,806 114,409 153,795 1. 34t 62 1886 .... - ·- 9 783 500 271,037 161,828 217,834- 1. 35 59.7 1887 .. -- . .. 11 1,492 134 507,320 316, 107 592,728 1. 88 62.3 
188lL ..... 9 1, 636 100 404,346 253,662 320,203 1. 26 62.7 
Blossbwrgh district.-In this district are included the two establish-
ments making coke from the coal of the Bloss burgh coal field. 
The returns for 1888 show a decline in production since l887 of 63 
per cent.. 
The following are the statistics of the manufacture of coke in the 
Blossburgh, Pennsylvania, district from 1880 to 1888: 
Statistics of the manufacture of coke in the Bloss burgh district, Pennsylvania, 1880 to 1888. 
Total Value I Esta.b- Ovens Ovens Coke pro. value of of coke Yield of Years. lish- build- Coal used. 
at I oool menta. built. in g. duced. coke at ovens, in coke. ovens. perton. ~ 
---- -----
Short tons. Short tons. !Per cent. 
1880 ....... 1 200 0 72,520 i4, 836 $134,500 $3.00 62 
1881. •••... 1 200 0 88,055 56,085 168,250 3. 00 64 
1882 ....... 1 200 0 100,119 64,526 193,500 3.00 64 
1883 ....... 2 344 0 71,028 «, 690 122,450 2. 74 63 
1884 .••.... 2 344 32 62,365 39,043 93,763 2.40 63 
1885 -- ... 2 296 0 46,489 26,975 59,423 2.17 58 
1886 ....... 2 405 0 136,136 81,801 174,532 2.13 60 
1887 ....... 2 406 0 182,623 103,873 234,622 2. 26 56.9 
1888 ....... 2 407 0 62,063 38,052 81,400 2.14 61 
Statistics of coke production in Pennsylvania, by districts.-ln the fol-
lowing table is given in a consolidated form the statistics of coke pro-
duction in Pennsylvania, by districts, for 1888: 
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Coke production in Pennsylvania in 1888, by districts. 
Districts. 
Estab· Num- 1 ~~~f Value of Aver- Yieldof 
l d Coke pro- k age lish- ber of I ovens Coa use . duced. co e at price . coal 
ments. ovens. b:nild- ovens. per ton. m coke. 
I mg. 
I ·-- Short tons. Short tons. Per cent. 
Connellsville....... . . . . 39 12, 818 1, 320 7, 191, 708 4, 955, 553 $5, 884, 081 $1. 19 69 
Upper Connellsville . . . 16 1, 977 0 657, 966 441, 966 617, 189 L 40 68 
Alleghei•Y Mountain . . 12 950 145 521, 047 335, 689 4:79, 845 1. 43 64. 4 
Clearfield-Centre ...... 6 601 0 172,999 115,338 174,220 1.51 66.6 
B~oa(lTop ............. 5 491 0 196,0L5 119,469 286,655 2.40 61 
Pittsburgh . .. .. .. ..... 22 9f!O 0 428, 899 264,156 350, 818 L 33 62 
Beaver ................. 4 145 0 262 175 260 1.48 66.6 
Allegheny Valley...... 5 376 0 37, 792 21, 719 36,008 1. 66 57.5 
Reynoldsville-Walston. 9 1, 636 100 404,346 253, 662 320,283 1. 20 62.7 
Blossbnrgh . ..... _..... 2 407 __ o_
1 
__ 62, 063 ~~ ~~ 400 2. 14 61 
Total ........•. _.. 120 20, 381 1, 5G5 I 9, 673, 097 6, 545, 779 8, 230, 759 1. 26 68 
TENNESSEE. 
In number of ovens and production of coke Tennessee, which in the 
last volume of Mineral Resources was ranked as the third State in 
the Union, has1 in 1888, been surpassed by Alabama, and is now the 
fourth State as regards importauce in this respect. The total number 
of ovens has increased by 164: during the year, and 84: ovens were re-
ported as building at the close of 1888. A slight decrease in the pro-
duction of eoke is noted, amounting to less than 3 per cent. 
The following are the statistics of the manufacture of coke in Tennes-
see for the years 1880 to 1888 : 
Statistics of the manufacture of coke in Tennessee, 1880 to 1888. 
Total Value Estab- Ovens Ovens Coke pro- value of of coke Yield of Years. lisb- build- Coal used. at coal 
ruents. built. in g. duced. coke at ovens, in coke. ovans. per ton. 
--------- --- --- --------- - ---
Short ton. Short ton. Per cent. 
1880 . ...... 6 ~~~ I 68 217,656 130,609 $316,607 $2.42 60 1881. ...... 6 84 241,644 143,853 342,585 2. 38 60 
1882 ...... . 8 861 14 313,537 187,695 472,505 2. 52 60 
1883 .. ----. 11 992 10 330,961 203,691 459,126 2. 25 62 
1884. ------ (a) 13 1,105 175 348,295 219,723 428,870 1.95 63 
1885 . . ----. 12 1, 387 36 412,538 218,842 398,459 1. 82 53 
1886 .. .... . 12 1, 485 126 621, 669 368,139 687,865 1. 87 59 
1887.. ..... 11 1,560 165 655,857 396,979 870, 900 2.19 61 
1888 ....... 11 1, 634 84 630,099 385,693 490,491 1.27 61 
a One establishment made coke in pits. 
TEXAS. 
No coke was produced in Texas in 1888. 
VIRGINIA. 
As was remarked in the last report, the ovens at Low Moor, Aile· 
ghany county, just across the line from West Virginia, ch·aw their 
coal supply from West Virginia, but are reported as a Virginia estab-
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lishment. A comparison of the figures for 1888 with those of the pre-
vious year shows an increase of 200 ovens, but a slight decrease in 
production. The comment upon the high percentage yield of coal in 
coke noted in the last report, to the effect that the rate reported was 
incredibly high, is borne out by the report for 1888, which gives the yield 
as some G per cent. less, and probably nearer to the correct figure. 
The following are the statistics of the manufacture of coke in Vir-
ginia from 1880 to 1888 : 
Statistics of the manufactm·e of coke in Virginia, 1880 to 1888. 
Years. 
1880 . ..•••. 
1881. ···•·· 
1882 .••••• . 
1883 . ..... . 
1884 ....•.. 
1885 . . .... . 
1886 . .•... . 
1887 ...... . 
1888 ..•.. . . 
I I 
T t 1 Value I 
Estab- Ovens 0 a of coke Yield of 
lish- Ov~ns build- Coal used. Coke pro- value of at I coal 
ments. bmlt. ing. duced. coklle at ovens, in coke. 
--~------ _ j~1perton.i __ _ 
Short tons. I Sho1·t tons. I Per cent. 
0 0 0 0 o 1 0 0 1 0 g g g gl g, g g g 
1 200 0 39, 000 25, 340 $44, 345 $1. 75 65 
1 200 0 99, 000 6:l, 600 I 111, 300 1. 75 I 64. 25 
1 200 0 81, 899 49, 139 85, 993 1. 75 60 
2 350 100 200. 018 l 122. 352 305, 880 2. 50 I 61. 2 
2 350 300 235, 8-U 166, 947 417, 368 2. 50 70.8 
2 550 o 230, 529 140, 199 I 260, ooo 1. 74 64. 7 
'V ASHINGTON. 
An insignificant amount of coke was made at the ovens of the Tacoma 
Coal Company, at Wilkeson, Washington in 1888, the energy ofth~ com-
pany being confined to developments in its coal property. Itstarted up 
its ovens again at the close of the year, however, and promises an in-
creased production in 1889. Two new establishments in this locality 
are reported as having under construction fifty ovens each. One of 
these, the Atlas Coal and Coke Company, which is building ovens at 
Tacoma, gives the following as an analysis of its coke: 
Analysis of Atlas coke, Tacoma, Washington. 
Percent. 
Water aud volatile matter . .. . .. .. .. . .. . . . ... . . . .. . . .. .. .. . . .. . . .. . .. . . . . . .. . . 2 
Carbon . ...... ...... ....................................................... 84 
Ash.............................. . ............................................ 14 
Total..................................................................... 100 
Analysis of ash front above coke. 
I Percent. 
• I 
Silicon . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . .. . . .. . . . .. . . . . .. . . . . . . . . . . . . . . . 35. 00 
Alo.minum . . . . . . . . . . . . . .. . . . .••••. . • . . . . . . . .. . . . .. .. .. . .. . . . . . .. . . . . . . . . . . . . . . 18. 03 
Lime............. ... ......................................... . .. . ........... . . 4.02 
Oxide of iron..... . ............................................................ 37. 08 
Magnesia.............................. . .... .. .... . .......... . ...... . ......... None. 
Total.... . . . . . . . . . .. . .. . . . . . . . .. . . . . . . .. .. .. . . . . . . . . . . . .. . .. . . . . . . . . .. . . . . 94. 13 
The following are the statistics of the manufacture of coke in WQ,Sh-
ington for the years 1884 to 1888, the only years in which coke has 
been made: 
Statistics of 'tile p1·odztction of coke in Washingto11, 1884 to 1888. 
1884. 1885. 1886. 1887. 1888: 
Number of e~:~tablishments.................. 1 
Number of ovens built...................... 0 
Number of ovens buildin~······ ...... ..... . 0 
Coal used in the productiOn of coke, short 
tons ...................................... 700 
Coke produced, sb~t tons................. 400 
Total value of coke at ovens ............... $1,900 
Value of coke at ovens, per ton. ............ $4.75 
Yield of coal in coke, per cent.............. 67~ 
1 
2 
0 
1 
11 
21 
1 
30 
. 0 
3 
30 
100 
544 1, 400 22, 500 ....... . 
311 . 825 14, 625 .•.•••.. 
$1,477 $4.125 $102,375 ....... . 
$4, 75 $5, 00 $7. 00 
57 58.9 65 ....... . 
WEST VIRGINIA. 
The division of West Virginia into districts is precisely the same as 
that followed in the volume of Mineral Resources tor 1887. These d" -
tricts are known as the Kanawha, the New River, the Flat Top, the 
Northern, and the Upper Potomac. The first two are compact and con-
tinuous. They include the ovens along the line of what was formerly 
known as the Chesapeake and Ohio railroad from Low Moor, in V1-
ginia, to the Kanawha valley. The Flat Top region includes the ovens 
in the new Flat Top distrtct, which are located in West Virginia. The 
ovens iu this district which are located in Virginia are reported under 
th~t State. This Flat Top di&trict is iu reality a part of the New River 
district. The fourth district, the Northern, which may also be called 
the Upper Monongahela district, is a scattered one, including the oven 
in Preston, Taylor, Harrison, and Marion counties, and in previous vol-
umes those in Wheeling, West Virginia. Most of the coke made in 
Wheeling in previous years has been used in glass manufacture. The 
ad vent of natural gas has entirely stopped the production of coke in Ohio 
county, in which Wheeling is situated. The fifth district, the Upper 
Potomac, includes the ovens along the line of the West Virginia Cen-
tral and Pittsburgh railway, in what may be called the Upper Poto·· 
mac basin. 
The Kanawha district.-In this district are included the ovens from 
.Ansted down the Kanawha, all drawing their coal from the formattons 
described in the volume of Mineral Resources for 1886. 
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The statistics of tile manufacture of coke in the Kanawha district 
from 1 R80 to 1888 are as follows : 
Statistics of the nwnnjactn1·e of coke in the Kanawha district, West Vi1·ginia, 1880 to 1888. 
-
Value I 
'l'otal I Estab- Ovens Ovens Coke pro- value of of coke Yield of Years. lish- build- Coal used. at coal iu 
ments. built. in g. duced. coke at ovens. 
1 
coke. OVeL•S. 
I per ton. 
--- ---------
18M · I H!8L . ..... 
188:.! .... ... 
11183 ....... 
1881 ...... 
1885 ....... 
1886 ....... 
1887 ....... 
1888 ....... 
Short tons. Short tons. 
4 18 0 6, 789 4,300 $9, 8!10 
4 ]8 0 11, 516 6, 900 16, 905 
5 (a) 138 0 40,782 26,170 62,'t308 
5 (all47 0 1i8,735 37, 970 88, 090 
6 (a) li7 15 60,281 39, 000 76, 070 
'I (b) 1 .. 63 65,34il 37, 551 63,082 7 302 170 89,410 54,329 117,619 
7 548 0 153, 78! 96, 721 201,418 
9 572 8 141,641 84,052 146,837 
a Eighty of these ovens are Coppee, the balance beehive. 
b Sixty of these ovens are Coppee, the balance beehive. 
Pm· ct. 
$2.30 63! 
2. 45 GO 
2. 40 64 
2. 32 61! 
1.95 64g 
1. 68 57 
2.17 60.7 
2. 08 63 
]. 75 59 
An increase of 2 in the number of establishments is noted and of 24 
in OYens built. The amount of coke produced during the year has de-
creased sometltiug less than oue-eighth as compared with the prouuc-
tion of the year before, which was unusually large. 
Production of TVe,~;t Virginia by di.(/tricts.-In the following table will 
be found the statistics of the production of ~oke in West Virginia in 
1888 by districts: 
Production of coke in West Virginia in 1~88, by disft•icts. 
I I • 
Ovens I Coke I Total Aver-Estab- age Yield of 
Districts. lish- Ovens bu'ld Coal ro value of price of coal in 
rnents. built. 
1 in1" · used. l ced cokepro· coke, coke. I " 1 " rucod. per ton. 
---:-,--8-~141. 641 1 ... 052 l$146, .,, Per ct. Kanawha ........ 9 $1.75 59 
New River ....... 12 743 0 334,695 199, 831 390, 182 1. 95 60 
Flat Top .. . ...... 13 882 200 164,818 103,947 1 183,938 1. 77 63 
Northern ........ 17 567 110 • .,. '" I m .• ., i "'· ... •. 27 64.7 Upper Pot,ornac .. 1 28 o I 9, 110 s, s3s s, 752 1. so 64 
---------~-----
Total ....... 52 2, 792 318 1 863, 707 531, 762 905, 549 1. 70 61.6 
New River district.-The New River coking district includes the 
ovens aloug the line of what was formerly known as the Chesapeake 
and Ohio railroad from Quinnimont to Nuttallbu!gb. It has been so 
frequently de~cribed in these reports as to require no description at 
this time. 
The statistics of the manufacture of coke in the New River district 
from 1880 to 1888 are as follows : 
.. 
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Statistics of the m.an~tfacture of coke in the New River district, West Pi1·ginia, lSSO to 1888. 
Estab- Ovens Total Value Yield of \ 
Years. lish· Ovens build· Coal used. Coke pro- value of of cuke built. duced. coke at at ovens coal in 
menta. in g. ovens. per ton. coke. 
---- - -
-----
Short tons. Sho1'ttons . Percent. 
1880 . ...... 6 468 40 159,032 98,427 $239,977 $2.44 1 62 
1881. ...... 6 499 0 219,446 136,423 334,652 2.45 62 
1882 . ...... 6 518 0 233,361 148,373 352,415 ;: ~~ I 64 1883 ....... 6 546 0 264,171 167,795 384,552 64 
1884 . .. .... 8 547 12 219,839 135, 335 274,988 2. 03 62 
1885 .•••••• 8 519 0 244,769 156,007 325,001 2. 08 63t 
1886 .. ----. 8 513 5 203,621 127, 006 281, 778 2. 22 62 
1887 . ...... 11 518 50 253,373 159,836 401, 164 2.51 I 63 
1888 ....... 12 743 0 334,695 199,831 390,182 1. 95 60 
I 
A comparison of the reports for this and the preceding year shows 
an increase of one in the number of establishments, 225 in the number 
of ovens built, and 39,995 tons in the amount of coke produced. The 
total value of product for. the year is less, however, owing to the reduced 
price per ton. 
The following is an analysis of the coke made by Messrs. Thomas and 
Lomax at Sunnyside, Fayette county: 
Anal!} sis of coke from the New River district, West Virginia. 
Percent. 
Fixed carbon ............... :................................................. 92.180 
Ash . . . . . . . . .. . . . .. • .. • . • .. .. .. .. . • .. .. .. . • .. .. .. .. .. . . • . .. .. .. . • .. .. .. .. . .. . .. 6. 680 
' Sulphur ....................................... ,-.............................. . 618 
I ~~r.;:.:7: ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: . ..:~ 
Flat Top district.-The statistics of the manufacture of coke in the 
Flat Top district for the years 1886 and 1888 are as follows : 
Statistics of the manujactu1·e of coke in the Flat Top district of West Virginia for 1886, 
18S7, and 1888. 
1886. 1887. 1888. 
1--~----------------- ----- - --
Number of establishments .•.••..•• .. ....•.•..•••.....•.•.••. 2 5 13 
Ovens built ...... ........................................ .. 10 348 882 
g~:r~!di,1~t~i i~~-R-:::::::::::::::::::: ::::::::::::::::::: 
Coke produced, sllol't tons ...••........•.••......•.....•.... 
Total value of coke at ovens .............. . .............. .. 
Value of coke at ovens, per ton ............................ . 
Yield of coal in coke, per cent ............................ .. 
38 642 200 
1, 075 76, 274 164, 818 
658 51, 071 103,947 
$1, 316 $100, 738 $183, 038 
61.2 67 63 
$2. oo I $1. !)7 $1. 77 
----- ___________ __:_ - - ---- --
Ooke was made in this field for the first time in 1886. Consequently 
the table covers the operations for 1886, 1887, and 1888 only. The re-
markable development of coke manufacture in th i~ district within .its 
short history, has been uoted in previous report~, and still continues. 
Within the past year the number of establishments has increased trom 
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5 to 13, the number of ovens from 348 to 882, and the amount of product 
from 51,071 tons to 103,947 tons, or nearly 104 per cent. 
This field is of so much importance that a description of it and its 
coke may be of interest. A portion of the .field lies in Virginia, but it 
will be treated as a whole. 
This district was known in its early history as the Pocahontas, from 
the mining town where the first important developments were made, 
and then as the Flat Top, from the great Flat Top mountain in which 
the Measures are found, but which is now known accurately as the 
Pocahontas Flat Top field, but called usually the Flat Top. 
This field is located, so far as the Measures have been worked, in the 
counties of Tazewell, in southwest Virginia, and Mercer and McDowell, 
in southe~tern West Virginia. 
This field can be divided roughly into-
(1) The Pocahontas district, including the workings at and near the 
town of Pocahontas, Virginia. 
(2) The Bluestone district, including the workings on the Bluestone, 
near Bramwell, in Mercer county, West Virginia, on the southeast 
slope of Flat Top mountain. 
(3) The Elkhorn distriCt, including the workings in McDowell county, 
West Virginia, on the northeast slope of the Flat Top mountain, on the 
headwaters of the Elkhorn. 
This mountain is tne most conspicuous and important feature in the 
region. Numerous streams find their source on its sides, run rapidly 
down a short distance, and then follow a sluggish course with moderate 
fall. High ridges between these streams hold. the coal beds. The val-
leys are narrow, usually, with steep slopes. 
Until April l, 1887, the territory east of Flat Top mountain was 
owned by several coal companies. At this date these were all consoli-
dated into what is known as the Flat Top Land Trust, which now owns 
most of the lands, with the exception of those owned by the Crozer 
Land Company, on the Elkhorn. The Trust owns 10,000 acres in 
Tazewell county, Virginia., including the Pocahontas lease of 3,1:WO 
acres; 45,000 acres in Mercer county, West Virginia-the Bluestone 
district; 55,UOO acres in M~Dowell county, West Virginia-the Elk-
horn district; and over 90,000 acres in Wyoming county, on which 
no leases ha\'e yet been made. TLte Crozer Land Company owns 16,000 
acres. The lands of the two companies are so interwoven on the Elk-
horn that they squared the connecting tracts. and organized the South 
Elkhorn Coal Company, the two companies jointly forming this com-
pany, on whose land four leases have been made. The Crozer Laud 
Company also have lands on the Elkhorn other than these in the South 
Elkhorn Coal Company. No laud is sold, all being held and worked by 
th.e operators under lease. Even the Southwest Virginia Improvement 
Company, which was one of the first to mine coal in this region, and 
which is the only operator in the Pocahontas district proper, sold all of 
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its land to the trust, when it was formed, and became a lessee under prac-
tically the same terms as the other companies. The r yalties are from 
6 to 10 cents a ton (2,240 pounds) of coal soltl as coal and 12 to 15 cents 
a ton (2,240 pounds) coke produced. The standard royalty of coal is 10 
cents, the 6 and 8 cent royalty being paid in the northern part of the 
field where the coal bed is smaller than in the southern part. A min-
imum payment of $7,500 per year is required from each lease. There 
are at present, including those given by the Crozer Laud Company, 
fifteen leases in this field; one in the Pocahontas district; six in the 
Bluestone; four on the land of the South Elkhorn Laud Company, 
and four on the land of the Crozer Land Company. The total land 
covered by these leases is only about 10,000 acres of the 216,000 acres of 
coal land in this district, and only about 9,000 acres of the 162,000 act-
ually underlaid with coal. The Land Trust employs a mine inspector 
to visit all parts of the mines and see that a proper system of mining is 
carried on, and that no coal is unnecessarily lost. Since this coal has 
made such a fine grade of coke, all leases now given require the build-
ing of 100 coke ovens. 
There are in this field at least three workable beds above water level. 
No.3, tlle Pocahontas bed, is the one worked. This bed has a worka-
ble thickness of from 11 to 13 feet at Pocahontas, though the whole 
thickness is not mined, a portion of the top of the seam being left for 
the roof, and in some cases a portion of the bottom i~ left for the floor. 
The tbich:ness of the seam diminishes toward the northwest and north-
east from Pocahontas. On the Virginia line it is about 1l feet, and di-
minishes to 5 or 6 feet on Flipping creek, in the Bluestone region, and 
4 to 5 feet further north. On the Elkhorn it is from 7 to 9 feet, and on 
the Tug Fork of the Big Sandy from 6 to 10 feet. 
This coal seam is absolutely without a slate parting. It is split up 
into two distinct workable seams by the thin streak of bone coal quite 
rich in carbnn. Tllis has been called a slate parting, though improperly 
so. This bo;w coal increases in thickness northward, reaching () or 7 
feet on Flipping creek, dividing coal bed No.3 into two seams. The 
seam is also free from all faults. Clay veins, spars, rolls, or horse-backs 
are never found in it. Everything handled by the miner is placed in 
the wagon, excepting in the Elkhorn district. A small streak of'' bone 
coal" is llere found near the top which is condemned hy the inspectors, 
and has to be thrown out. Certain portions of the coal at some open-
ings that have been discolored by water, termed ''rusty coal," are also 
thrown out by the inspectors, though analysis shows it to be equal to 
coal not thus discolored. 
Tuis coal field occupies a very large area in Tazewell county, Vir-
ginia, and in Mercer, Wyoming, McDowell, and Raleigh counties, West 
Virginia. In this territory there are nearly, if not quite, 215,000 acres 
owned or controllt~ ll by the two chief owners of the coal land in this 
section, the Flat Top Land Trust and the Crozer Land Company. Of 
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this large area from 160,000 to 175,000 acres are 
The No.3 Yein, thP. one worked, has an average thickue&s of about 8 
feet. At the usual estimate of 1,000 tons per acre for each foot of coal, 
from these figures some iuea of the vast amount of coal in this field may 
be gained. Not only have the operators this magnificent seam of coal 
to work upon, with its good roof and floor, but the mihes are situated 
above water level, requiring no drainage. Indeed, some of the mines of 
the Southwest Virginia Improvement Cornpauy are so dry as to require 
constant wetting to guard against a recurrence of the disastrous t:JX· 
plosion for which this mine has become unfortunately noted. The 
Measures seem to be nearly horizontal, the rise of the coal bed being no 
more than is needful for drainage. This also reduces the cost of llaul-
ing to a minimum. "\Vhere mules are employed the absence of heavy 
grades permits large loads, and the coal bed is so high that miue loco· 
motives can be employed when desired without many of the objections 
to their use that are found in other sections. Til ere is an ample supply 
of timber to furnish all that is required in mining operations. Tile 
lessees are permitted to cut from the premises all timber necessary for 
building purposes or mine use. The most of the com panics set up saw.· 
mills and get out all lumber required for their buildiugs, etc., thereby 
saving a large bill of expeuse. 
The Flat Top coal is semi-bituminous, somewhat dull in luster, rather 
hard in the bed, requiring powder to mine it, but, as will be seen from 
the following analyses, low in volatile matter and ash and high in fixed 
carbon. It is a superior grate and steam coal, giving an exceedingly 
bright, hot, clear fire. It makes an excellent coke. Of the analyses of 
the Flat Top coal given below, No. 1 is an average of five samples from 
the mines of the Southwest Virginia Improvement Company in the 
Pocahontas field; No.2 is "run-of-mine" from same district; No.3 is 
from Mill creek iti the Bluestone district, and No.4 from Ii'lipping creek 
in tile same district; while No.5 is an average of 15 analyses of the 
coal from the two districts; No. 6 is from the Elkhorn. 
Analy.~es of Pocahontas Flat Top coal. 
__________ 
1
_N_o_._L_ I_N_ o_. _z. ___ No_. _s·-1~-o-_4. __ N_ o_._5. __ N_ o_._6._ 
Per cent. 
1 
Per cent. Per cent. Per cent. Per cent. Per cent. 
Water .................... 932 .tiS! .492 .7R6 1.011 1.112 
Volatile matter . .... .. .... 20. 958 
1 
19. 964 1!1. 278 .
1 
18. 939 18. 812 17.898 
Sulphur.................. .668 .656 .847 .793 .787 .514 
Jfixed carbon . . . . . . . . . . . . 73. 728
1 
73.021 73. 9i8 76. 077 72. 708 74. 524 
Ash ..•• .• . . ... . . .. •• . . .. . 3. 98-i 5. 675 5. 435 3. 405 5. 191 5.1152 
- -
Taking No. 5 of the above, which is an average of 15 analyses, as the 
average analysis of the Flat Top coal, and the aualysis of the coal of the 
Broacl Ford miues of the H. 0. Frick Coke C-ompany as the typical 
analysis of Connellsville coal, and we have the following for comparison: 
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Comparative analyses of Connellsville and Flat Top coal. 
Flat Top JICo~nells· 
coal. ville coal. 
1--------------------·------------------- ---- ·-----
Per cent. 1 Per cent. 
Water.............................................................. 1. 011 1. 260 
Volatile matter..................................................... 18. 818 30. 107 
! Fixed carbon...... . .. .. . • .. . . . . . . . . . . . . . . . . . . • • • • . . .. • .. . . .. . . . . . . . 72. 708 59. 616 
::iulphur . .. . . . . . . . .. . . .. . . .. . .. .. . . .. .. . . .. .. .. . .. . . .. . . .. . .. . .. . . . . 5·. 7ls917 I 8·. ~3843 I Ash ................................................................ _ 
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The rates paid for mining in this district are 75 cents per wagon of 
90 cubic feet (2 tons) for room coal and $1.05 a car for entry coal. As 
more than the usual proportion of the coal taken out is entry coal, t.his 
increases the cost at the present time somewhat above the average, but 
in the near future when the rooms are mined out the cost will be re-
duced below the average. On the basis of 45 cubic feet to the ton of 
2,240 pounds, the price of mining is 372- cents for the room coal and 52~ 
cents for entry coal. Breaking through rooms is paid $1 per yard and 
tonnage; turning rooms, 50 cents per yard and tonnage. '£he company 
lays all roads and posts the rooms, the miner having nothing to do but 
mine and load into the car everything he brings down from the heel. 
Drivers are paid $1.68; trappers, 58 cents; track layers, $ l.75; men at 
the head of the tipple, $1.75; men standing props, $2; laborers, $1.20 
per day. Powder costs the men about 5 cents a ton of coal mined; tool 
sharpening, 50 cents a month. Good miners average 4 cars a day in 
the Pocahontas mines. On the uarrower seam on the Bluestone a 
miner with a boy or a common laborer will average about the same. It 
is estimated that the average wages of miners per month are $45; some 
make as high as $120 to $130 per month. Prop setting and track lay-
ing costs the operators at some places, it is claimed, 5 to 6 cents per ton 
of coal produced. It is asserted, however, that in some cases it can be 
done from 22- to 3 cents, and even as low as lt cents. When so large a 
proportion of entry work is done as in this field, the cost of timbering is 
above the a\rerage. From the above figures some idea as to the cost of 
coal per ton may be gathered. It is claimed that the cost of dead work 
and hauling is 25 cents a ton. On the basis of room coal, then, the cost 
would be as follows : 
Cost of 1nining Flat Top coal. 
Mining ........................................................................ . 
R~~~l~;o.~~ -~~~- ~-~~~i~~::: ::::::::::::::::::::::::::::::: ::~: ::::::::::::::::::: 
Total .... .. ............................................................... . 
3677 MIN--28 
j Cost. 
Gents. 
37, 
25 
10 
72! 
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This is probably very near the cost of run-of-mine coal. If the 
mine cars hold over 2 tons, the cost of mining will be relatively reduced. 
In estimating profits it should be borne in mind that pay is largely in 
store orders, which may be regarded as either reducing the cost or in-
creasing the profit. 
An inspection of the analysis of the Flat Top coal would not lead to 
the belief that it is a good coking coal. While it has the advantage of 
being low in ash, and consequently should produce a coke high in car· 
bon, it would be regarded as being too low in volatile matter to agglu-
tinate properly, haYing, as per the typical analysis given elsewhere, only 
18.812 per cent. as compared with 30.107 per cent. in the Connellsville 
coal. While it makes an excellent coke when burned as run-of-mine, 
the coke is greatly improYed by having the coal specially prepared for 
coking by crushing. When run-of-mine is charged the Jumps frequently 
come out of the oven simply charred, the volatile matter being driven 
off and the bond of the coal entirely broken. This charred coal is known 
locally as " roasted coal." Notwithstanding this lack of volatile matter, 
the coal makes a most excellent coke, not as bright as the Connellsville, 
possibly more friable, but having more fixed carbon, making a first-class 
furnace fuel, capable of carrying in the furnace as heavy a burden as 
the Connellsville and being much lower in ash. 
The coking process is carried on, however, at the expense of a con-
siderable portion of fixed carbon. To make a ton of coke requires 1.6 
tons of coal, containing, on the basis of 72.708 per cent. of fixed carbon, 
126! units of carbon. In other words, as tbe coke contains only 912-
units of fixed carbon there has been a loss of 34! unHs of carbon in the 
coking process, or more than one-fourth of the fixed carbon contained 
in the coal necessary to make a ton of coke. In coking Connellsville 
coal little or no fixed carbon is lost, or if it is burned its loss is made up 
hy the car bon from the volatile matter, so that in the coke there will 
be found more carbon than the total fixed carbon in the coal. The prac-
tice with this Flat Top coal should certaiuly be better than it is at 
present, aud the percentage of coke obtained greater. Better results, 
no don bt, will be secured through improvements 'in preparing tlle coal 
for coking, through other improvements in tlle ovens and in coking 
metl10ds. 
The cost of a bank or block of ovens in this district, which are all bee-
hive, varies somewhat with the nature of the ground and consequent 
amount of grading to be done. Mr. Wilhelm, who bas built. a large num-
ber of ovens in this district, estimates the cost per oven of a block or 
bank of 100 ovens as follows : 
-~ Double block, including ra~l on top of ovens and larry, each ................•.... $375 1 
Double block, with rail only, each............................................... 350 
Single bank, $25 each less. 
Mr. Wilhelm also estimates the cost of block ovens, including grad-
ing, wharf, larries, tipple cars, etc., at $450 each. The actual cost of 
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a block of 100 ovens built in 1888, not including mine cars, was $43,600. 
This block required some heavy grading. The brick used are chiefly 
l\lonnt Savage and Black Lick, and were delivered in 1888 as low as $27 
per thousand. Mr. Wilhelm is of the opinion that the ovens are too 
large for the coal used. His view is that the 11-foot 6-inch oven burns 
wore actively and quicker than the 12-foot oven. The charge for the 
1:3-foot oven he regards as so heavy and deep that either the charge 
must be coked at the expense of the coal at the top or the bottom of 
the charge will be improperly burned, giving black ends. It is possi-
ble that in changes in shape and size of oven will be found a method of 
redueing the waste of fixed carbon in the process of coking referred to 
elsewhere. 
The first coke ovens erected in this field were-those built by the South-
west Virginia Improvement Company, at Pocahontas, in 1883. The 
first ovens built in the Bluestone region were in 1886, while the first 
ovens built in the Elkhorn district were built in 1888. At the close of 
1888 there were in his field 1,282 ovens, about equally divided between 
the three districts, there being 400 in the Pocahontas, 486 in the Blue-
stone, and 396 in the Elkhorn district. The number of ovens built and 
building at the close of 1888, and the number contemplated in the near 
future, are shown in the following table. The ovens put down as" com-
pleted " represent all the ovens ready for operation in May or June, as 
all construction work was discontinued during the winter. The ovens 
reported in the column ''under construction" were partially built at 
the time of writing this report, to be completed rapidly when spring 
opened, while those given as "contemplated" constituted those upon 
which no actual work had begun. 
Coke ovens built, building, or contemplated in the Flat Top 1·egion. 
pleted. co~i~~-uc- plated. I 
Com- Und~r Conte:-
---------~ ----~---------
Pocahontas district. 1 
Southwest Virginia Improvement Company.-.............. 400 ................... . 
Bluestone district. 
~~~~~a~0rJ.!~s0 :::::: :::::::::::::::::::::::::::::::::::: 
(Casewell Creek Coal and Coke Company.) 
\Vm. Booth Co ........................................... . 
Stephenson, Mullin & Co ................................. . 
Robert Goodwill & Co ..................................... . 
Louisville Coal and Coke Company ....................... . 
Elkhorn district. 
150 . ·····-·-- 50 
114 16 ....... .. 
66 
56 
34 
56 
50 .••..••••• ······-·· 
50 
Elkhorn Coal anrl Coke Company.......................... 50 50 
SbamokinCoalaudCokeCompany......................... 50 50 
Norfolk Coal and Coke Company .......... ·---·······-·-··· 16 34 50 
Norfolk Coal an1l Coke Company, Lick Branch Colliery.... 100 
Turkey Gap Coal ancl Coke Company ..•.. _ ......... _...... 80 20 
Crozer Coal and Coke Company ............... -............ 100 
Houston Coal and Coke Company -·· .............. .••..... 100 .............. . . .. 
Powh<ttan Coal and Coke Company .... ·-. · · • · · · · · · · · · · · · · · .:...:...:_~ --~1--~ 
Total.. ............................................. -·· 1, 282 120 I 440 
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It will thus be seen that., when all of the ovens that are under eonstrnc· 
tion and coutemplated are built, the total number of ovens in the field 
will be 1,842. This will make this coking district one of the most im-
portant, iuuumber of ovens, in the country. It will be surpassed m 
tllis respect only by the Conne1lsville and the Alabama districts. The 
iudications are also that the growth of this district will in the near 
1utnre place it both in number of ovens and production far in advance 
of any other coking district in the United States, except the Connells-
ville. 
The gl'owth in the number of ovens in this district since 1883 is 
shown in the accompanying table: 
Nnmber of ovens in the F'lat Top 1'ef}ion from 1883 to 1888. 
Years. Pocahontas Bluestone I Elkhorn district. district. district. Total. 
200 ==r·==--;; 200 •••••• .••••. ....•. •••••. 200 200 ......... - .. -.... -.. .. .. 200 
200 I 10 ......... ... 210 
300 384 ......... -.. 684 
400 486 3D6 1, 282 
1883. -- ............. - ....... -- ............. . 
1884 ....................................... . 
1885 ....................................... . 
1886 ....................................... . 
1887- ..... - ...... - ...... -..... - -.- .••..••.. -
1888. - -- ...................... - ........ ---.-
The charge to a 12-foot oven is about 9,000 pounds for 72-bour coke, 
and 8,000 for 48-hour. In burning, the oven is exceedingly hot-" a 
white heat." Though the oven is so hot in burning, there is still diffi-
culty experienced in maintainiug hot ovens except at the expense of the 
fixed carbon in the coal. Great care is also required in quenching the 
ovens properly in drawing in order to avoid "cold bottoms" and "black 
ends." When these do result, the greatest care is necessary to bring 
the ovens up to the proper heat again. As suggested elsewhere, this 
waste of fixed carbon in the process of coking indicates that the 
process is not the best, in view of Lhe character of the coal, and that 
there is room for improvement. It is a well-known fact that within 
certain limits, the higher the temperature in the oven during coking, 
other things being equal, the greater the yield of the coal in coke. 
As the beat in coking tllis coal is so high, the yield should certainly 
be greater than it is. The coke made, however, is most excellent fuel, 
and while it may not be possible to conduct the process of coking with 
the loss of volatile matter only, there should be a large reduction in 
the amount of fixed carbon consumed. 
Not only this, but there should be a great improvement in thA looks 
of the coke. It is not as handsome as the Connellsville. It lacks that 
bright luster which characterizes the Pennsylvania coke. The coke on 
the wharves at the time the ovens were visited contained a large pro-
portion of" black ends," but this was explained by the fact that the 
demand for coke was sufficient to keep the ovens in operation but abOt~t 
half-time, and the bottoms of the ovens were not kept hot enough. 
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'fhere is no doubt but that'a marked improvement in the coke can be 
secured by reducing the coal, previous to coking, to a uniform degree 
of fineness. By this course not only will the production of "roasted 
coal" be avoided, but the exposure to the heat of a large surface of 
fine coal will cause'it to evolve its volatile matter more quickly, and 
to coke more rapidly than when lumps of coal are present in the charge. 
Crushing is done at some of the coke works. The coke made from this 
crushed coal seems to be more regular and compact than that from un-
crushed coal. So great benefit has resulted from crushing that most 
of the works are adding crushers to their plants. Another difficulty 
experienced in this region at some works is the want of water at times. 
This is being remedied by sinking wells. 
Some very good results have been obtained with this coal in the 
SoWenhoff-Coppee oven. Some 175,650 pounds of coal from the Blue-
stone district was sent to the Coppee ovens in the New River district. 
Of t.his amount 46,850 pounds were ''run-of-mine;" the rest was slack. 
Five different tests were made, the charges being from 2~ to 3 tons to 
an oven, the number of ovens charged from 4 to 9, and the time of cok-
ing twenty-four to forty-eight hours. The average yield in the five ex-
periments was 67~ per cent. The coke burned thirty-six to forty-eight 
hours was the best; it was bright, regular, compact, and uniform through-
out. There is a great difference of opinion as to the yield of coal; tbat 
is, as to the amount of coal that is required to make a ton of coke. The 
yield is usually placed at 62~ per cent.; that is, it requires 1.6 tons of 
coal to make a ton of coke. At some works it is claimed that the yield 
is only from 54: to 60 per cent. No doubt there is a great difference in 
the practice in this respect. With a coal containing as little volatile 
matter as this, it will be very easy by care1ess practice to greatly de-
crease the yield so as to require more than 1,6 tons of coal to a ton of 
coke. As the yield is usually assumed to be 62~ per cent., that is, that 
l .6 tons of coal is required to make a ton of coke, this will be regarded 
iu our discussion as the yield. Charging costs 4 to 5 cents au oven; 
leveling~ 8 cents; drawing and loading, 50 to 58 cents; loaders, $1.20 
to $1.25 per day; loading from wharf to cars, 10 to 12 cents a ton; 
cleaning out ovens, 1 to 2 cents. 
There is the widest diversity of statement, not only between the oper-
ator8 and those owning lands, but among the operators themselves, as 
to the cost of coke. The figures given range all the way from $ L.35 to 
$1.75 per ton. 'rhis great diversity arises in many instances from dif-
ferences in opinion as to the price at which the coal should be charged 
to the ovens. In the Connellsville region (and we refer to this region 
so frequently because it is always used in this district for comparison 
by the operators themselves) the operators mine coal for no otuer pur-
pose than coke making. In estimates of cost of coke in that district, 
therefore, coal is charged to the ovens at just what it costs to mine it. 
In tile Flat Top reg·ion, however, coke making is ouly au adjunct to 
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production for sale; coal mining and producing, and not coke- mak· 
ing, being the chief business. The operators argue, therefore, that they 
should c!Jarge the coal to the ovens at the price they get for it as coal, 
including in this price their profit as coal producers. It is immaterial 
what custom is adopted, providing that in making comparisons of cost 
with other districts the different items be calculated on the same basis. 
It would seem, however, that the fairer way would be to charge the 
coal to the ovens at cost. 
On this IJasis, then, the cost of coking will stand about as follows, a 
charge of 8,000 pounds to an oven and a yield of 62~ per cent., say 2! 
tons (2,000 pounds) of coke being assumed : 
Cost of coking in the Flat Top region. 
I 
Per ton 
Per oven. (2, 000 lb.) 
of coke. 
I 
Cents. I Cents. fi~~~i~~p~~:::::::_i!! ::::::::::::: :::·: ·: :_::: .. ::::: :!: : r~l-!i 
If the charge is more than 8,000 pounds some of these items will be 
proportionately reduced. On a charge of 10,000 pounds the coke woul(l 
cost 5 cents a ton less. 
Assuming that the coal costs, not including royalty, 62! cents per ton 
of 2,240 pounds, or 55.8 cents p~r ton of 2,000 pounds, and that it re-
quires 1.6 tons of coal to make a ton of coke, the cost of a ton of coke 
on the basis of the above figures would be as follows : 
Cost of a ton of coke in the Flat Top 1·egion. 
----~---------~1 
I 
g~~~~!{Y~1~!s~:~~~~~~~::::~: ::::::::::: ::~: ::::::::::::::::::::::::::::::::: 'o: ~i1 1
1 Royalty (15 cents on 2,240 pounds) . .......................................... . 13: 
i Total. ............................. : . ..................................... -1~3!3 1 
I ' ·'. 
If the yield is less than 62! per cent. this cost will be increased, and, 
on the other hand, as some coal is sold a~ lump, at an advanced rate, 
the slack of which is coked, this slack should be held to be worth less 
than '~run-of-mine," and so decrease the cost. So, also, if mining is less 
than 37~ cents a ton, and if the charge to the oven is more than 8,000 
pouuds, the cost will be decreased. It would be fair to assume $1.40 to 
$1 45 a~ the cost of coke at works well managed. This does not include 
commission for selling. 
\: 
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The increase in the product of coke in this district from 1883 to the 
close of 1888, is sllown in the following table : 
Product of coke in the Pocahontas Flat Top field. 
---------------: 
Yea,, Shontono.l 
188a .• • • • • . ••• • • • . . . . . . • • • • . . •• • • • . • • . • • • . • •• • • • • • ••• • • • . • • . ••• • •• •• • • . • • . • . 22, 718 
1884 .•....•.••..•••..•••...........•••.•••••.•••••.•••.......••..••..•..... - 57, 107 
1885 - . . . . . • . • . . . . . . . . . • . . • . • • . • . . . • . • • . . • • . . • • • • • • • • • • • . • • • • • • • • • • • . • . . . • . • • . 50, 194 
1886 . . . • • • • . . • • • • . • • • • . . • • • • • . • • . . • • • • • . • • • • • • • • • • • • . . . • • • • • • . • • • • • . • • • • . . • • . 60, 436 
18:l7 . . . . . . • • . . • • • • • . . . . . . . • • • . • . . . . . . . . . . • • . . . . • . • • • • . • • • • • • • • • • • . . • • • • . . . • . . 150, 7UH 
1888 . .•...• ········: ...........•.. ··•·······•··•••·•··•·•·. .••.•...••. ••.... 20~ 3~ l 
Wilen it is remembered that there were but u84 ovens in this district 
at the close of 1887, and tllat most of the ovens built during the year 
1888 w~re burning but a short time, this product is remarkable. -
The following are analyses of Flat Top coke. Tile first is one 
made recently by the Pulaski furnace; the second is from lVIessrs. 
Stephenson, Mullin & Co. in the Bluestone region; the third is Mr. Mc-
Oreath's average of three samples: 
Analyses of coke f1·ont the Flat Top region, West Virginia. 
No.1. No.2. No.3. 
1-------------------------------1 - ---- ---------
Moisture .••......... ..•.••.........•...... .. .•........... 
Volatile matter .... . .................................... .. 
Fixed carbon...... . .....................•.........•...•. 
Ash .................................................... .. 
Sulvbur ................................................ . 
. 70 
1. 27 
91.43 
6.09 
. 509 
• 664 
1. 059 
92.816 
4. 913 
. 548 
. 347 
. 757 
92.550 
5. 749 
. 597 
That the Flat Top coke is a most excellent fuel can not be questioned. 
It is low in ash, high in carbon, cellular, and as compared with most of 
the cokes of the country, bright and hard, strong and dense. It is, 
however, somewhat fragile and dull in luster. The wastage in drawing 
and transporting is large, but in the furnace it bears a heavy burden. 
At a Virginia furnace, nsing a washed ore carrying 12 per cent. of water 
in mechanical combination, the burden at the time of the visit to the 
field was as follows : 
Ore ........................................................................... . 
Lime .......................................................................... . 
Coke .......................................................................... . 
Pounds. 
8, 600 
2, 800 
11,400 
4,300 
This is 2.65 to 1. A very good record when the water in the ore is 
considered. 
At present the coke produced in this district, as will be seen from the 
following table of its distribution inl887 and 1888, finds its chief market 
in the South. Of the 8,063 cars shipped in 1887 but 675, or about 8 
. 
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per cent., went to points north of the Ohio river, whi~e of the 8,0!4 cars 
suipped in the fir~t nine months of 1888 but 72 cars, less than 1 per 
cent., went to northern points. The shipment to Saint Louis doubled 
iu 1888. It is probable that this coke, at least until the Elkhorn branch 
of the Norfolk and Wester11 railroad is opened. to the Ohio, will find its 
market chiefly in the South, as freights to other points will in mauy 
cases be against it as compared with Connellsville and New river. 
Even when the Elkhorn branch is open it is doubtful if this coke will 
reach points far away from the 0 hio in any great quantities. Because 
of quality, however, it will control the southern market, and that will 
he sufficient in the near future to tax its resources very heavily. We 
give below a statement of the distribution of coke for the year 1887 
and first nine months of 1888. 
Cm·s of coke skipped front the Pocahontas Flat Top district and thei1· dist1·ibution in 
1887, contpa1·ed with 1BI:l8. 
1887. 1888. 
Oars. Oars. 
To points on th., Norfolk and Western railroad . .................. .. 4 3~4 6, 715 
To points on the Shenandoah Valley railroad ...... .... .. . . ........ . 1:650 il79 
To points on othet· railroads in Virginia .. .......................... 13 14 
To southern points (south of Bristol) .... _.. . .. . . . .. . . .. . .. .. . .. .. . 1, 275 2, 717 
To points in North anu South Uarolina............ ............. ... 13 11 
~~ ~~~~ag~int·L~~;i~·: :::::::::::::::::::::::::::::::::::::::::::::: : ~~~ 5~~ 
To East Carondelet ............ . .. .. . .. . .. . ... . . . .. .. . . . . . . . . .. . . .. . . . . . . . . .. . 660 
To Louisville ....... _.......... . . . . . . .. . .. . . . .. . .. . . . . . . . •. . . . . . . . . . . 65 ......... . 
To .r oliet . .. . .. . .. . .. .. . . . . .. .. . . .. .. . . .. .. . . .. .. . . .. . . . . . . . . . . . . . . . 8~ ........ .. 
1.'o Terre Haute . . . . . . . .. . . .. . . . . . . . . . . . . .. .. . . . . . . . . . . . . . . . . . . • . . . . 3 . ........ . 
To Centralia, Illinois ..................................................... . _. . 1 
Total ...........•... _.................. .• . .. . .. . . . . . . . .. . . . . . . . 8, 605 
Tons. I Representing a total to.nnage of.................................... 151,171 11.095 Tons. 201,307 
The Northern district.-The statistics of the product of coke in the 
· Northern uistrict of West Virginia from 1880 to 1888, are as follows: 
Stati.~tics of the manttfactltre of coke in the N01·the1·n district, West Vi1·ginia, 1880 to 1888. 
Estab- Ovens 
Years. lish- Ovens builcl-
ments. built. in g. 
IH80 . =~--8- - --145 0 
1881 . ... .• 9 I l72 0 
18.-!2 . 11 222 0 
u~8a .. ..... 13 269 0 
188! .. ...•. 13 281 100 
1885 ...... 12 278 0 
1886 . . .•••• 12 275 104 
1887. · ···•• 15 646 0 
1888 ....... 17 567 110 
Coal used. Coke pro-duced. 
----~----
Short tons. Sho1·t tons. 
6!, 937 36, 028 
73,863 43,803 
92,510 55,855 
88,253 51 7M 
78,468 49, 139 
105,416 67,013 
131,896 82, 165 
211, 330 132, 192 
213,377 138,097 
e Total I ~alu 
value of of~~ ke Yieldof coal in 
s, coke. 
n. 
coke at I oven 
ovens. per to 
$68,:1 
78,014 
105,214 
90,848 
74,894 
97,505 
113,100 
268,990 
175,840 
$1.9 
1.7 
1 
8 
1. 
. 7 
88 
6 
2 
5 
1.5 
1.4 
·----2. 0 
1. 2 
3 
7 
Percent. 
55 
59 
60 
59 
63 
63.5 
62.3 
62.5 
64.7 
The Upper Potomac district. -The statistics of the manufacture of 
coke in the Upper Potomac district of 'Vest Virginia for 18S7 and 1888, 
are as follows : 
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Statistic& of the ntanufactu1'e of coke in the Uppe1' Potomac disfl'ict of West Virginia 
1887 and 1888. 
I -
Number of establishments . ....•....... •••••.•••••...••......... . .. . ... . 
Ovens built ...... .. . .. .........••.....•.••••. . ..............•... . .. . . . . . 
8~:l1~1s~d~J~~~fft t~~~- ·-- ~ · ·. ·.: -. -.: -.: ~ ·_ --: ·.::::: -.::::::::::::::::::::::::::: 
¥~~:1 ;,~~~c;f·c~t~r~t~~~~s:::::::::::::::::::::::::::::::::::::::::: · 
I Valne of coke at ovens, per ton . ............••....••.•. . ...... . ........ 
Yield of coal in coke, per cent ..........••.............•...•.•.•.. ... .. . 
1887. 
1 
20 
50 
3, 566 
2, 211 
$4,422 
$2 
62 
1888. 
1 
28 
0 
9,176 
5, 835 
$8,752 
$1.50 
64 
I 
---
Stat-istics of the production of coke in West Virginia.-Consolidating- the 
statistics of the five different districts given below, the following is a 
statement of the product of coke in vVest Virginia for the years 1880 
to 1888: 
Statistics of the tnanufactu1'C of coke in West Virginia, 1880 to 1888. 
Value 
Coal used. I Coke pro-
Total Estab- Ovens Ovens value of of coke I Yield of Years. lish- built. build· duced. coke at at coal in ments. in g. ovens. ovens, 1 coke. per ton. 
---- --- ----
-- - - ------ - - ---
Sho1"t tons. Short tons. , Per cent. 
1880 .. ----. 18 631 40 230, 7&8 138, 755 $318, 797 $2.30 60 
1881.------ 19 689 0 304,823 187, 126 1 429,571 2. 30 61 
1882 .... : .. 22 878 0 366,653 230,308 1 520, 437 2. 26 63 
1883 . .... -- 24 1 962 0 411, 159 257,519 563,490 2.19 63 188! -----. 27 1, 005 127 385,588 223, 472 425,952 1. 91 62 
1885 .. ... --
"I 978 63 415, 533 '"'··71 I 485,588 1. 86 63 1886.------ 29 1, 100 317 425,002 26!, 15B 513, 843 ]. 94 62 1887 ....... 39 2, 080 742 698,327 442.031 976,732 2. 21 63.3 11888 . ....•• 51 2, 764 318 854,531 525,927 896,797 1. 70! 61.5 
WISCON-SIN. 
During the year 1888_ the Lehigh Coal and Iron Company, which is a 
large shipper of coal over the lakes to the northwest, erected 50 bee-
hive ovens for the purpose of coking coal brought from the Pennsyl-
vania coal fields. The ovens were started up in December, and all ti.Je 
work done in 1888 was ou an experimental scale. The following is the 
only statement we have of the manufacture of coke in this State in 1888: 
Statistics of the 1nanufactnre of coke in Wisconsin in 1888. 
Number of establishments ................................................ .. 
Ovens built ..... .. ...................... . .................... . ............ . 
Ovens building . ...... : ........ . ........................... . ................ . 
Coal us~><l short tons .. ........ .. ........................ .. ............... . 
!.f~f:i ~~~l~~~c::~~~;~'t\ ~:e8~~:::::: ::::::::::::::::::::::::::::::::::::::::: : 
Value of coke at ovens, p er ton . ... . ................. . .................... .. 
Yield of coal in coke, per cent . ... . ........................................ . 
UTAH. 
1 
50 
0 
l, 000 
500 
$1,500 
$3.00 
.50 
The Pleasant Valley Coal Company, whose works are located in 
Pleasant Valley, Ut~h, erected an experimental oven iu1888. The only 
coke made, however, was for a few experimental charges. TIJe coke 
will he still further testetl, and reports of it will be given in t.he next 
Ylonme of Mineral Resources. 
PETROLEUM. 
BY JOSEPH D. WEEKS. 
The noticeable features in connection with the production of petro-
leum in 1888 are, :first, the great reduction in the product of the Pennsyl-
vania and New York oil fields, growing out of the agreement among the 
producers to restrict drilling, and the great increase in the new Ohio 
field; second, the increase in the average price of pipe-line certificates 
during the year, the averag·e price being greater than during 1886 or 
1887; and, third, the great depression and low prices of oil in the Lima 
region. The same reduction of product in the New York aml Pennsyl-
vania oil fields noticeable in the report for 1887 is still more obvious in 
the present report. The product of petroleum in Pennsylvania and New 
York in 1888 was but 16,484,668 barrels as compared with 22,356,193 
barrels in1887, a reduction of 5,871,525 barrels, or 26 per cent. On tl.Je 
other aand, the production in Ohio bas shown a remarkable increase, 
it having risen from 5,018,015 barrels in 1887 to 10,010,863 barrels in 
1888, an increase of nearly 100 per cent. West Virginia shows some-
what of a decrease, the product in 1887 having been reported as 
145,000 barrels as compared with 119,448 barrels in 1888. There has 
been a slight increase in the production of California, the figures for 
1887 being 678,572 barrels, and those for 1888, 690,333 barrels. In Col-
orado the product is reported as 297,612 barrels as compared with 
76,295 in 1887, and in States other than those named 13,000 barrels. 
Localities in which petroleum~ is found in the United States.-For con-
venience we reproduce here the statement as to the localities in which 
petroleum is found in the United States. 
Petroleum has been found in nearly if not quite all of the States lyiug 
entirely or in part in the great Mississippi basin, as well as in several 
of the Rocky Mountain States and in California. The localities, how-
ever, in which it is produced on a commercial scale are few, in view of 
the great extent of territory in which it has been discovered. The~e 
producing localities are the well-known oil regions of western New 
York aud western Penusylvania, :\'Iacksburgh, and the northwestern or 
Lima :field of Ohio, the Volcano and other oil districts of West Virginia, 
and the oil-producing portions of Califoruia and Colorado. 
The oil :fields of Tennessee and Kentucky, where some oil was. pro-
duced shortly after the great discoveries in the Pennsylvania region, 
as wen as the Wyoming oil fields, did not produce sufficient oil in 1886 
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or 1887 to be considered in speaking of the localities that produce oil in 
those years. What their possibilities may be is as yet uncertain, and 
can only be determined by more extensive explorations. 
Several of these districts are subdivided into smaller fields, which are 
known by some geographical name in the field. There are also other 
divisions of these districts based upon the character of the oil, or the 
sand from which the oil of these districts is produced. 
TOTAL PRODUCT OF PETROLEUM IN THE UNITED STATES AND CANADA. 
Iu the following table will be found consolidated the statistics of the 
produet of petroleum in the various fields of the United States an<l 
Canada, from the beginning of operations in these fields, so far as the 
same could be ascertained: 
Product of crude petroleurn in the United States and Canada from 1859 to 1888. 
Penn~;~ylva-
Years. nia and 
New York. 
West 
Virginia. Ohio. 
Kentucky, 
';~dn~~~:~· California. 
States. 
'l'otal 
United 
·States. 
Canada. 
(a) 
Barrels. (b) Barrels. Barrels. Barrels. Barrels. Ba1·rels. Barrels. 
1859 - - 2, 000 . - - - •• - . - - . - - - . - - - - - - - - - - - - - - - . - - - - - . - - - - - . - - - - - 2, 000 
1860 . - 500, 000 . ----- . -- .. - -. . --- -- . ----- . --- -- ------ . --- •. -.-.-- 500, 000 
1861.. 2,113, 609 --···- ........................... - ............. -- 2,113, 609 
1tl62(c) 3, 056, 690 .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 3, 056, 690 11, 775 
, 1863 .. 2, 6U, 309 .. • .. . .. .. .. .. .. .. .. . .. .. . .. .. .. .. .. .. . .. .. .. .. .. . 2, 611, 309 82, 814 
1
1864.. 2, 116,109 .............. ............ ............ ............ 2,116,109 90,000 
1865 .. 2, 497, 700 ............. - .. ---- .. -... ---- ... -- ..... ----...... 2, 497, 700 110, 000 
1866.- 3, 597,700 .. -................................. -- .. -- .. ·---·- 3, 597,700 175,000 
I. 1867.. 3,347,300 .............. ............ ........... ............ 3,347,300 190,000 1868 .. 3, 64'8, tl7 .. .. .. . • .. .. .. .. .. .. .. .. .. . ............. - .. - .. .. .. 3, 646, 117 200, 000 
i 1869 .. 4, 215, 000 . . .. . .. .. .. . .. .. • .. • .. .. • .. .. .. .. .. .. .. .. .. .. .. .. 4, 215, 000 220, 000 . 
i 1870.. 5,260,745 .............. ...... ..... ............ ............ 5,260,745 250,000 I 
1871.. 5,205,234 ..... ........ ............ ............ ........... 5,205,234 269,397 
1872.. 6,293,19! .............. ............ ............ ............ 6,293,194 308,100 
I 873 .. 9, 893, 786 .. . .. . .. . .. .. . .. . .. .. .. .. . .. .. .. • . • .. .. .. . .. .. . .. 9, !l93, 786 365, 052 
1 i~;L: 1g; i~~; g~~ · ((Ii3; ooo: ooo · · ici)2oo: ooo · :::::: :::::: · iaii 75; ooo · ~g: i~g: ~~ ~g~: ~~b 
1876.. 8, 968, 906 120, 000 31, 763 ........... - 12, 000 9, 132, 660 312, 000 
1
1877 -. 13, 135, 475 172, 000 29,888 . --.-- .. --.. 13, 000 13, 350, 363 312, 000 
1878 - - 15, 163, 462 180, 000 38, 179 . - .. - - - - - . . • 15, 227 15, 396, 868 312, 000 
1879 .. , 19,685,176 180,000 29,112 ............ 19,858 19,914-,146 575,000 
1880 . - 26, 027, 631 179, 000 I 38, 9!0 ......... -.. 40, 552 . 26, 286, 123 I 350, 000 
1
1881 . ' 27, 376, 509 151, 000 33, !l67 I".. .. .. .. .. 99, 862 I 27, 661, 238 275, 000 
1882. 'I 30,053, 500 128, 000 I 39, 761 ·.. ... .. . .... .. 128, 636 30,349, 807 275,000 
1883 .. 23, 128, 389 126, 000 47, 632 ........... - 1!2, 857 23, 444, 87l:! 250, 000 
1884 -- 23, 772, 209 90, 000 90, 081 ,.. .. .. .. .. .. 262, 000 24, 214, 290 250, 000 
1
1885 .. 20, 776, 041 91, 000 650, 000 ..... -- .... - 325, 000 21, 8!2, 041 250, 000 
1886 . . 25, 7!l8, 000 102, 000 1 1, 782,970 (e) 225, 000 377, 145 (e) 2R, 285, 115 250, 000 
1887 . ·j 22, 356, 103 145, 000 5, 018, 015 51, 817 678, 572 28, 249, 597 868, 345 
1888.. - 16,484, 668 119,448 10, 010,868 310,612 I 690,333 I 27, 615, rl29 1 772,392 
I ----.----- ----------·----.---------
1 346, 797, 111 4, 783, 448 18, 041, 076 587, 429 2, 980, 042 I 373, 189, 106 7, 712, 682 : 
I 
a There are no n•liai.Jle statistics of pro1lnction fot· Canada. Tbose given are the estimates of parties 
intimately connected with the industrv. 
bAll barrels in this table are of 42 gallons. 
c In addition to the a hove, it is estimated ibat for want of a market some 10,000,000 barrels ran to 
waste in aml prior to 1862 from the Pennsyh'ania and Canada fiel•ls; also a large amount from \Vest 
Vn·ginia an1l TPnnessee. 
d Iucludin~ all production prior to 1876, except tl1at produced in Kentucky and Tennessee. 
eThis inchtdes the 175,000 barrels produced in Kentucky and Tennessee prior to 1886. 
In the above table are brought together statements showing the pro-
duction of the various fields of the United States and Canada from the 
beginning of operations, the statements being by years and by the total 
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of fields and years. The detail of the production by States is given 
elsewlJere. 
From this table it appears that the total reported production of all 
the oil fields of the United States, since the discovery of oil in Penn-
sylvania in 1859, has been 373,189,106 barrels. To this should be added 
an amount variously estimated from 10,000,000 to 20,000,000 of barrels 
that have run to waste in the various ftelds for want of a market. Of 
the total amount reported, tlJe Pennsylvauia and New York oil fields 
have produced 346,797,111 barrels, or 92 per cent. of the whole. All 
of the other States have produced but 26,391,995 barrels. The propor-
tion of the oil produced outsioe of Pennsylvania is increasing, owing to 
the increased production in Ohio, Oolorado, and California, while the 
production in Pennsylvania is decreasing, being in 1888 the smallest in 
any year since 1878. 
The value of this oil, based on the value of petroleum in Pennsylva-
nia since 1860, has ranged from $19.25 in January, 1860, to 10 cents per 
barrel during October and December, 1861, and January, 1862. The 
average value of this oil through all these years can not vary much 
from that given in the report for 1887, that is, $1 per barrel, which 
would make the total value of petroleum produced in the United States 
$373,189,106. 
TOTAL PRODUCT AND VALUE OF PETROLEUM IN THE UNITED STATES IN 1881 AND 1888. 
The total product of oil in the United States in1887 and1888, arranged 
by States, so far as the product of the individual States could be 
ascertained, was as follows, the barrel being uniformly 42 gallons: 
Product of petroleurn in the United States in 1887-'88. 
States. 
Pennsylvania auf! New York .....•...•....••••.•••....•.... 
Ohio . ... ................................................... . 
California .................................................. . 
~~1~~aX~r~~~~~::::::: ::::::::::::::::::::::::::::::::::::::: 
Elsewhere ................................................. . 
1887. 
Ba1-rel11. 
22,356,193 
5, 018, 015 
678,572 
145,000 
76,295 
50, 000 
1888. 
Ba1'1'els . 
16,484, 6G8 
10,010,868 
690, 333 
119, 448 
297,612 
13,000 
T'*tal............. .... • .. .. .. .. .. . •• • .. .. • ............. 28,324,075 27,615,929 
. 
As compared with 1887 the product in the United States in 1838 
shows a reduction of 633~668 barrels, and this notwithstanding the 
largely increased product in Ohio and Colorado. It is nearly impos-
sible to arri\e at the actual value of this oil. The a\erage value of 
pipe-line certificates in Pennsylvania during the year 1887 was 87i-
cents. This, however, is the selling price of but little of the oil. As is 
shown elsewhere, the oil from certain regions commands a higher price 
tl1an that of quoted pipe-line certificates. The heavy oil from Franklin, 
of whiclJ, however, but a small quantity was produced, is worth very 
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much more than the ordinary crude. On the other band, Lima oil sold 
in 1888 as low as 10 cents a barrel, and the product of Lima oil was 
about five eighths as much as the total product of Pennsylvania oil. 
On the basis that 10,000,000 barrels of the product of the country 
was worth 10 cents a barrel, 16,000,000 barrels 95 cents, 600,000 bar-
rels 50 cents, and 1,000,000 barrels $1.50, the average value of the 
oil produced in 1883 would be about 65 cents a barrel, or a total for 
the 27,615,929 barrels of $17,950,353. The value of the oil produced in 
1887 was given at $18,856,606; for 1886, $20,028,457; and for 1885, 
$19,193,604. 
THE PENNSYLVANIA AND NEW YORK FIELDS. 
As bas been stated in previous reports, the intimate connection in a 
commercial way is such as to render it almost impossible to make an 
exact separation between the oil produced in New York and tha,t from 
the wells in Pennsylvania. 
The Pennsylvania and New York oil jield,!l.-Tbere are fiTe general di-
visions of the Pennsylvania and New York oil fields. These are tlle 
Allegany, Bradford, Middle. Lower, and Washington districts. These 
have been fully described in previous reports. It may be well to say, 
however, that the Alleg·any field lies wholly in Allegany county, New 
York, and is of an irregular shape, with an average length of Rome 20 
miles. Outlying this district, in the same county, are four smaller 
fields, of which one, about a mile north of the town of Niles, and bear-
ing its name, has a few small wells and produces dark oil; it is the 
farthest north of any of the petroleum developments of the two States 
of Pennsylvania and New York. The Wirt fiPld, midway between the 
Niles and Allegany fields, has a few small wells, but produces more gas 
than oil. The Waugh and Porter field, near the Penn8ylvania State 
line, and lying southwestwardly from the most southerly point of the 
eastern limit of the Allegany field, produces an amber-colored oil from 
small wells. Southeastwardly of the eastern limit of the Allegany 
field proper is the Harding-O'Connor t{'rritory, in which there are a few 
small wells. 
The second district, Bradford, lies chiefly in Pennsylvania, in McKean 
county, but the main field extends some 5 miles into the State of New 
York, and an outlying basin of oil rocks, which properly belongs to 
the Bradford basin, is situated for the greater part in Carrollton town-
ship, in Cattaraugus county, New York. This field also includes the 
small outlying district of Kinzua, which lies southwestwardly from the 
main district, and contains large and long-lived wells, and the Wind-
fall Run field, lying in Pennsylvania, near Eldred, which has only small 
wells. 
The lower field covers a large extent of territory from Sugar Run, in 
McKean comtty, just across the border from Warren county, down 
through Forest to Beaver county, including, in addition to Warren and 
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:Forest, all the oil-producing territory in Venango, Clarion, Butler, 
Lawrence, and Beaver counties, with the Pleasant Unity district in 
W cstmoreland county. 
In the Washington field are included the wells in Washington and 
Greene counties, Shoustowil, in Allegheny, and other small district!:;, a8-
the Mount Morris, Nineveh, and Brush creek, in the neighborhood. 
Production in Pennsylvania an(l New York by months.-In the follow-
ing table is given the actual product in the State of PennRylYania 
by months. This product differs materially from the table given 
elsewhere, showing the pipe-line runs in the Pennsylvania and New 
York oil fields, which are generally, but incorrectly, taken as the actual 
product. All of the product is not shown in the runs that are pub-
lished from mouth to month. 
Actual product by rnonths of petroletnn in Pennsylvania and New York in 1888. 
-- - --- -,.--- --~:------------;-----~ 
Month1:1. Production. Months. Production. 
Barrels. , Barrels. 
.January .. .. . ...... .. .... . 
February ............ . .... . 
March ................... . 
~;~ :: ~ ~ ~:: :::.::::::::: :: 
.June ..••.••...... .. .. . ..... 
1, 155, 936.68 August.................... 1, 382, 077.05 
1, 290, 718. 08 I September....... . .. . .. .. .. 1, 273, 079. 70 I 
1, 338, 877. 29 October.... . . . . . . . . . . . . . . . . 1, 354, 518. 03 
1, 349, 403. 60 November . .. . . .. .. .. .. . .. . 1, 442, 404. 80 
1, 473, 361. 80 , December ................. ~S2, 740:_~_! 
1, 450, 703. 40 ' 
.July . -•• -.... - . . ..... - .... . 1, 394, 846. 86 Total .............. : .. 16, 488, 668. 25 
The production in the earlier months of the year was -very much cur-
tailed owing to the agreement to shut down, entered into by the mem-
bers of the Petroleum Producers' Association. The agreement was 
that at least 17,500 barrels daily product, and as much more as pos-
sible, should be "shut in." The average daily product in the months 
of August, September, and October, 1887, the three mouth:s previous 
to the shut-down, was about 64,000 barrels; the average daily product 
Jor November, December, and January, the first three month~ after the 
Hshut-in," was about 41,000 barrels, making a decreased product of 
about 23,000 barrels, so that the minimum "shut-in" had been not only 
fully obtained, but exceeded. 
On the first of November, 1888, the twelve months' "shut-in" cov-
ered by the agreement came to an end. The agreement, it will be re-
membered, was to cease drilling, to cease cleaning out and shooting of 
wells for one year, and to shut in a certain part of the product. The 
practical results of the movement are seen not only in the decrease in 
product dnring the year, but also in the decrease of stocks and the 
increase of average prices. The product, as shown elsewhere, de-
crensed from 22,356,193 barrels in 1887 to 16,488,668.25 in 1888. The 
average prices increased from 66i cents per barrel, in 1887, to 87g cents 
in 1888, while the stock of petroleum, which stood at 30,662,583 barrel~ , 
on the last day of October, L887, had declined to 18,995,814 barrels on 
the last day of December, 1888. 
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Production in the several distr,icts of Pennsylvania and New York.- We 
give below a statement of the product of the different fields of Pepn-
sylvania and New York in 1888: 
Product in Pennsylt,ania and New York in 18d8 by districts. 
;-----------------~--------~--------------------------
-----D-i_sL_ri_c_ts_. ---;
1
- - P- roduction. j ___ n _is_tri-ct_s. __ 
Bradford and Allegany ... 
Forest . .......•.......... . 
Warren . ................. . 
Butler ..............••.... . 
Bald Ridge .....• . ......... 
Tidcoute ........•......... 
Washington .............. . 
Barrels. 
6, 284, 374. 85 
204,250.37 
1, 865, 366. 19 
3, 478, 387. 29 
1, 220, 054. 02 
660,327.87 
2, 322, 189. 73 
Production. 
Barrels. 
Greene ..•..•.........•.. ·· I 9, 527.54 , 
Mt. Morris . . . . . • • . . . . • . . . . 79, 278. 96 
Nineveh .•••••............ 
1
. 4, 227.36 1 Shannopin . . . . . • • • • • • • . . . . 301, 906. 04 
Brush Creek . . . . . • . . . . . . . . 54, 778. 03 1 
Total ......•••.•..••.. I 16, 4Bi668. 25 
:From the above table it will appear that the largest per cent. of the 
product from any district is still from the Bradford and Allegany 
district, this district producing 6,284,375, or 38. per cent. of the 16,484,-
668 barrels produced in Pennsylvania. Butler comes next, with a little 
more than one-half of the product of Bradford and Allegany, its prod-
uct being 3,478,387 barrels, or about one-fifth of the total product of the 
State. Washington county stands third on the list, with a total prod-
uct of 2,322,190 barrels, or about one-seventh of the production. vVar-
ren is fourth, with a total product of 1,865,366 barrels, and Bald Ridge 
fifth, credited with 1,220,054 barrels. 
Notwithstanding that the Bradford and Allegany district was the 
largest producer of any district in 1888, its product fell oft' nearly one-
third as compared with 1887, the product in 1887 being H,226,113 bar-
rels as compared with 6,284,375 barrels in 1888. Washington also fell 
oft' from 2,859,344 barrels in 1887, to 2,322,190 barrels in 1R88. Shan-
nopin declined about one-half; Bald Ridge from a little over 2,000,000 
barrels to a fraction over 1,220,000 barrels. 
Pipe-line ru.ns in the Pennsylvania and New York oil fields.-In the fol-
lowing table will be found a statement of the pipe-line runs in the Penn-
sylvania and New York oil fields, by months, for the past Reven years: 
Pipe-line 1'zms of cl'ude petrolezt-rn in the Pennsylvania and New York oil fields for the 
the years 1882 to 1888, by months. 
- -- -
-----~- --
I I I I Months. 1882. 1883. 1884. 1885. 1886. 1887, 1888. 
-- ---------
I Barrels. Barrels. Barrm. l Barrels. Barrels Barrels. Barrels. January ...... 2, 353,551 1,948, 319 1, 825,838 1, 652, 176 1, 748,958 1, 990,851 1, 126,035 
~'ebruary .... 2, 1:H, 332 I, 756,188 1, 880,650 1, 437,884 1, 604,848 1, 827,924 1, 240,092 
March ...... . 2, 482, 170 1,830, 674 2, 052,262 ' 1, 638, 133 1, 928,448 2, 007,196 1, 211, 08!i 
April ..•..... 2, 402,790 1, 816,530 2, 065,860 I 1, 780,290 1, 938,360 1, 960,860 1, 320,936 
May .....•.... 2, 486,572 1,962, 052 2,381,854 1, 771,371 2, 178,773 1, 993,517 1, 433,469 
June ..•...... 2, 825,940 1, 977,900 1, 862, 190 1, 767,210 2, 335,380 1, 912,860 1, 422,950 
July ......... 3, 258, 16:: 2, 020,394 2, 059,950 1, 775,804 2, 418,961 1, 899,525 1,370, 080 
August ...... ~. 10!. 495 1, 879,437 2, 099, 165 ' 1, 705,961 2, 413,206 1, 848,877 1, 365,992 
I Soptemb" ... 2, 620,380 1, 913,370 1, 948,260 I 1, 712,790 2, 418,540 1, 779,930 1. 253,149 October ...... 2, 297,658 2, 076,659 I, 961,866 1, 874,105 2,408,111 1, 84a, 291 1,311,643 
November ••. 2, 192,94{) 1, 958,340 I, 811, 700 1, 761,660 2, 222, 790 I, 125,450 1,416, 448 
Decf\m ber .... 1, 897, 510 I, 988, 526 1, 822, 614 1, 898, 657 2, 181, 625 1,288, 602 1, 550,902 
l 
------------
Total .... 30,053,500 23, 128, 389 23, 772, 209 I 2o, 776, o4t 25,798,000 21, 478, 883 16,022,792 
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It will be noted that tllC above table gives simply the pipe-line runs 
as reported on the lOth of each mouth by the several pipe lines in 
Pennsylvania and New York. This does not, however, include all of 
the product, and those reports that give as the product the total of the 
pipe-line rnus are in error. To the runs, as given above, should be 
added certain amounts of dump oil and certain amounts of product 
that are not received in the pipe-lines of the seven pipe-line com-
panies making reports. The pipe-line runs sllow a total of 16,022,792 
barrels; the actual product, as stated elsewhere, is 16,488,668.25 
barrels. 
Average daily prod1wt.-In the following table will be found the aver-
age daily production of all wells in the Pennt-:ylvania and New York 
districts for the years 1882 to 1888: 
AtJe?'age daily produ.ct of crude petroleurn in the PennsyliJania and New York oil fields 
for the yem·s 1882 to 1888, by nwnths.((t) 
- - -- --- - -- --- -
-
- -
Months. 1882. 1883. 1884. 1R85. 1886. I 1887. 1888. 
- -- -- - - -
-
--- ---
Barrels. Ba7·rels. Barrels. Barrels. Barrels. Barrels. Barrels. 
January .. . ........ .. .. . 75,921 62,849 58,898 53,296 56,418 64, 221 37,228 
February .............. 76,119 62, 721 64,850 51,353 57,316 65,283 44,508 
March ................ . 80,070 59,054 66,202 52, 843 62,208 64-,716 43,190 
April ...... . ....... - ... 80,093 60, 551 68,862 59,343 64,612 65,372 44,980 
May ................... . 80,212 63,292 76,834 59, 141 70,283 64,307 47,528 
Juno ... ................ ... .... 94-,198 65, 9:l0 62, 073 58,907 77, 846 63, 762 48,357 
July ...•............ . .. . 105, 102 65, 174 66,450 57, 2!14 78, 031 61,275 44,995 
August ................ 100, 145 60,627 67, 719 55.031 78,426 59,641 44,661 
Reptember ............ . 87,346 63,779 64,942 57,093 PO, 618 59, 321 42,436 
October ................ 74,118 66,989 63,286 60,455 77, 681 61,822 43,694 
November .............. 73, 098 65,278 60,390 ii8, 722 74,093 37, 515 4!!, 080 
December ............. 61,210 64,146 58,794 61,247 70,375 41,568 'il, 057 
--------- --------
-ss. 846 1-45.037 Yearly averages .. 82;338 63,365 65, 129 56,921 70,679 
a The yearly averages in this table were computed by dividing the total production for each year by 
365, or 366 for a leap year. 
From the above table it will be noticed that the average daily prod-
uct in 1888 was but 45,037 barrels. This average daily product, as 
stated in note in the table, is ascertained not by dividing the sum of 
the monthly averages by 12, but by dividing the total production of the 
year by 366, the number of days in 1888. 
It will be noted that the lowest average daily production given in the 
above table for any one month was 37,228 barrels on the 1st of Janu-
ary, 1888, the next lowest being in November, 1887, the first month 
after the beginning of the "shut-in." This product for January is the 
smallest average daily product for any month since November, 1887, 
when the average daily product was 37,515 barrels. The average for 
the year is the smallest since 1878, when the average daily product was 
41,544 barrels. 
Total shipments.-In the following table will be found a statement of 
the number of barrels of crude petroleum and of refined reduced to 
crude equivalent shipped out of the Pennsylvania and New York oil 
regiorts, wl1ether by pipe or by railroad, for the years 1882 to 1888. A 
considerable portion of this oil is shipped as refined. This is reduced to 
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its equivalent in crude, a barrel of refined being regarded a.s equal to 
1~- barrels of crude. 
Shipments of crude pet1·olemn and of refined petrolelmt ?'educed to C'l'ude equivalent out of 
the Pennsyl/Jania and New York oil1·egions for the yea?'S 1882 to 1888. 
Months. 1882. 1883. I 1884. 
---------
--------
Barrels. Barrels. Ba1'1'els. 
January ...... 1, 657,067 1, 357, 815 1, 686,961 
February .... 1, 787,909 ], 250,824 1, 723,261 
March ....... I, 718, 956 1, 641,899 1, 873,890 
April ........ 1, 678,134 1, 908,379 1, 643,336 
May .......... 1, 827, 356 1, 995,634 1, 899,329 
June ......... 2, 172, 685 J, 74.7, 789 1, 827,553 
July ......... 2,402, 970 1, 634,407 1, 740,021 
Augut~t ...... 2, 047,545 2, 086,478 2, 000,371 
September ... 1, 992, 171 2, 325,574 2, 292,087 
October ...... 2, 089,428 2, 215,421 2, 510,283 
November ... 1, 40cl, 640 2, 065,602 2, 078,261 
December .. 1, ~1,453 1, 749,547 2, 382,244 
------------
Total .... 21,900,314 21,979,369 23,657,597 
1885. 1886. 
--------
Barrels. BarrelJ;. 
1, 804, 028 1, 991,561 
1, 895,021 2, 032,794 
I, 887, 034 2, 055,750 
1, 823,726 2, 070,468 
2, 097,099 2, 032,672 
2, 034,025 2, 117,489 
1, 961, 152 2, 418,961 
2, 049,099 2, 059,299 
2, 116,659 2, 157,323 
2, 050,150 2, 44J, 841! 
1, 857,080 2, 724,796 
2, 138,253 2, 550, 891 
--------
23,713,326 26,653,852 
1887. I 
----
Barrels. 
2, 312, 067 
1, 995,757 
2, 332,324 
1, 938, 278 
2, 328, 56l 
2, 165,439 
2, 000,173 
2, 220, 76R 
2, 342,227 
2, 573,008 
2, 462,082 
2, 608, 341 
----
27,279.028 
1888. 
----
Ban·els. 
0 2, 265, 10' 
2,163, 95 7 
3 1, !)79, 75' 
1, 928, 43 
I, 773, !J9 
1, 956,11 
2, 098,53 
5 
4 
5' 
2,223, 26. !I 2, 289,48 1, 558, 11 
2, 503,49 
2, 397, 78' 
11 
2' 
-----I 
25, 138, 03 
--
1 J 
Notwithstanding the greatly reduced product of 1888, the shipments 
out of the Pennsylvania and New York oil region show a reduction 
of only a little over 2,000,000 barrels from the shipments of 1887, 
which were the largest known in the shipments of the trade; indeed, 
the shipments of 1888 were exceeded by those of but two years, 1886 
and 1887. 
These figures of shipments must not be taken as the actual consump· 
tion. To them must be added, in order to arrive at consumption, dump 
oil and the shipments of private lines, as well as the amount of oil 
destroyed by fire and disposed of in other ways than by refining or 
direct consumption. What the amount of this oil is we have no means 
of ascertaining. 
Total stocks.-Iu the following table will be found a statement of the 
total stocks held in the Pennsylvania and New York oil regions at the 
close of each month for the years 1882 to 1888. In addition to the net 
stocks held by the pipe-lines (the term net stocks meaning the stocks 
after making a certain deduction for surplus and sediment), these stocks 
include an estimate of field oil which, in the tables of StO'tcell's Petro· 
leum Reporter whence these tables are taken, is carried as surplus. 
Total stocks of crucle pelt·olennt in the Pennsylvania and New York oilt·egions at the close 
of each month for the yeat·s 18~2 to 1888. 
Months. 
, January ..... . 
February ... . 
March ....... . 
April ....... . 
May ........ . 
June ..... .. 
July ...... .. 
August .•.••. 
September .. . 
I October .... .. 
I 
November ... . 
December ... . 
Avera.ge .. 
1882. 1883. 
BarrelJ;. Ba1·rels. 
26, 716, 188 35, 187, 116 
27, 059, 611 35, 692, 4RO 
27,822,825 35, 881, :.!55 
28, 547,481 37, 789,406 
29, 206, 697 35, 755, 824 
29, 859, 952 1 35, 985, 935 
30, 715, 14! 36, 371, 922 
31,772, 094 36, 164, 881 
32, 400, 303 35, 752, 677 
32,608, 533 35,613,915 
33, 728, 555 35, 506, 653 
34, 596, 612 3.), 745, 632 
1----
30, 419, 500 35, 953,975 
I 
3677 MIN--29 
1884. I 188:>. I 1886. 
Barrels. I Barrels BarrelJ;. 
35, 884, so9 37, 214, 274 .
1 
34, 186,238 
36, Otl, 898 I 36. 757, 137 34, 082, 775 
36, 220, 270 1 36, 508. 236 ' 33, 954, 493 
36, 642, 79 ~ 36, 464. 800 33. 823, 31!5 
38, 631, 203 36, 139, 072 33, 969, 486 
38, 665, 838 35, 872, 257 34, 1R7, 377 
38, 985, 767 I 35, 686, 909 34, 428. 490 
29, 084, 561 35, 343, 771 34, 800, 397 
38, 740, 734 34. 9:~9. 902 35, 061, 614 
38, 192, 31713~. i6:l. 857 35,027, 877 
37, 925, 756 34, 668, 437 34, 525, 871 
37, 366, 12613! 428, "'I I "· 156, 605 
37, 698, 481 35, 732, 291 34, 350, 467 
1887. 1888. 
Ba1·rels. 
33,835,389 
33,288,630 
32.932,502 
32, 95-'l. 08 J 
32, 642, 330 
32, 389, 750 
32, 289, 269 
32,003,536 
31,340, 939 
30, 662, 5~3 
29,325, 951 
28, 006,211 
Barrels. 
26,927, 63! 
26, 08t, 574 
25, 40!, 27ti 
2t. R9;l, 223 
24, 653, 04J 
24.219,496 
2:1, 586, 051 
22,825,298 
21, 876, ti81 
20, 722,024 
19,734, 132 
1R, 99:>, 1!14 
31, 806, 015 23, 326, 84f> 
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It will be noted from the foregoing table that the total stocks held 
at the close of December, 1888, were but 18,995,814 barrels, the lowest 
stock since December, 1880. The average stock held at the close of 
each month of the year was 23,326,845 barrelH, the lowest average since 
1880. This reduct.ion of stocks is, of course, due chiefly to two causes: 
first, the volume of shipments out of the region as compared with the 
product; and secondly, the reduction of output reached according to 
agreement among the shippers. 
Prices.-In the following table will be found a statement of the 
monthly and yearly average price of pipe-line certificates for the years 
1882 to 1888 : 
Monthly and yearly avemge price of pipe-line certificates or crude petrolettnt at tlte well 
for the years 1882 to 1888. 1-_ Montho. 1882. I_'"'-_ 1884. 1!!1!5. 1_1886. -1 1887. 11888.1 
January ..................... $0.83~ $0.931 $1.11 $0.70~ j $0.88jj $0.70 I $0.91;1 
February.................... .84~ 1.01 1.04R .72j .79~ .64~ .91~ 
March........................ .81g .!:173 .98A .80~ .771 .63g .93§ 
April........................ .78ti .92ti .94 .78! .74! .64-! .82& 
May .......................... 71~ l.OOb .85~ .79 .70 .64A .. 861 
June......................... .54jj 1.16& .68~ I .82 I .66~ .62il I .75~ 
July......................... .571'0 1.05~ .63! .92~ .66 .59l .SOil 
August...................... .583 1 1.08~ .Slg 1.00i .62k .60~ .90~ 
September................... .72~ 1.12~ .78 
1
1.001 .63il l .67 .93~ 
October...................... . 93! l.llb . 71~ 1. 05} . 65§ . 70t . 90~ 
November .................... 1.14 1.14~ .72& 1.04J .71il l .73~ I .&5jj 
I 
December ................... __:_~ ~ ~14i __:_743 __:_89~ 
1
_.70il _ -~0~ __:_89a I 
A vorage . . . . . . . .. .. . .. . . . 781 1. 051 . 83~ I . 88 . 71! . 661 . 87il 
These averages, it is to be understood, are not true average prices; 
that is, averages that consider both price and quantity sold at that 
price, but they are the averages of prices obtained. This is, nnuer the 
circumstances, the only average that can be ascertained, and does not 
vary greatly from the average of the prices. It is also to be nuderstoo<l 
that the oil of certain districts brings a price in excess of the average 
price of pipe-line certificates. 
The average price of pipe-line certificates for 1888 is 87% cents per 
barrel; the average being increased as the result of restriction of pro-
duction, as has been previously pointed out. This average is exceeded 
only by the years 1883 and 1885, in the seven years covered by the 
table. 
Prices of refined oil.-In the following table will be found a statement 
of the highest and lowest prices of refined oil at New York, by months, 
the price being cents per gallon : 
PETROLEUM. 
P1·ices of 1·ejined oil, 1888. 
Months. Opened. Highest. Loweat. 
Average 
Closing. price per 
month. 
January .....•.••...•••••.•••••.••.•. 
February .......................... . 
March .............................. . 
tta~~::: ::::::::::::::::::::::::::::: 
.Tune ............................... . 
July .............................. .. 
August ........................... . 
September .......................... . 
October ............................ . 
November ........................... . 
December .......................... . 
Gents. 
7i-
71 
7! 
7~ 
7i 
7! 
7§ 
7! 
73 
7! 
7. 37~ 
7. 20 
Gents. 
71 
71 
7! 
7! 
7i 
7! 
7~ 
71 
7'fr 
7! 
7. 37t 
7. 30 
Average per year. 
Cents. 
7& 
71 
7i 
7! 
7i 
7 
71t 
7i 
7i 1a 
i. 20 
7.10 
Genu. 
7i-
n 
71 
7i 
7i 
7 
7~ 
7~ 
7~ 
7§ 
7. 20 
7.10 
Gents. 
7. 70 
7. 75 
7. 75 
7. 40 
7. 48 
7.14 
7. 39 
7. 66 
7.83 
7. 65 
7.31 
7.20 
Gents. 
1888............................................................................... 7! 
18~7 ... - ............. - ....... - .. -- ......... - .... - ........ - .. --- . --. .. • .. • . • • • • • .. .. 6l 
}~~~. ::::::::::::::::::::::::::::::::: ~ :::::::::::::::::::::::::::::::::::::::::::: ~ 
1884.................... ........................................................... 8i 
1883................ ....................... ............................. .......... 8} 
1882............................ ............ ....................................... 7! 
1881............................................................................... 8 
Foreign quotations. 
Mouths. 
Antwerp (100 kilo- Bremen (50 kilo- London (imperial gal-
grams). grams). lons). 
Highest. I Lowest. Highest. I Lowest. ~i~hest::_l ~owest. 
--F1~ancs. I 
January .......... I 21 
February . . . . . . . . 20 to 201t 
March............ 20 
April............. 16& 
May.............. 161 
Juno.............. 16R 
July.............. 18! to ij 
Au,!!ust........... 21 
September........ 20! to ~ 
October........... 21 
November........ 20 
December........ 20 
F1·ancs. 
18! 
18& to i 
16i 
15'fr 
16§ to a 
16! 
16.}; 
18~ to ~ 
20k to l 
19! 
19b to l-
19! to ~ 
Marks. 1 
8. 90 
7. 70 
7.35 
6. 85 
6. 70 
6.55 
7. 50 
8. 00 
8.15 
8.15 
7. 85 
7. 70 
Marks. 
7. 35 
7.00 
6. 85 
6.15 
6.35 
6. 45 
6. 40 
1. 45 I 
7. 95 
7. 75 
7. 65 
7.4.) 
Pence. Pence. 
8~ to 9~ 6 t6 to 7 
6lg to 7~~ 6~ to ~ 
6a to ~ 6 ,'a to l 
6,'6 to ! 6 to ~ 
5~ to 6 ;:;~ to ~ 
5i to ~ 5?; to U 
6& to ~ 5~ to ~ 
7!. to ~ 6~ to ~ 
7i to il 7 
7~ to U 6U to H 
6~ to i j 6! to 196 6~ to 7 6~ 
------~----------·----~----
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Clearances.-The following table gives the total clearances at the sev-
eral exchanges of the country for 1888: 
Total { learances of n~fined oil at the several exchanges of the country for 188~. 
Consolidated 1 
Stock and Oil City Oil Bradford Oil Pittsburgh Phila.del-Months. Petroleum S. P.andM. phiaOil Ex-
Exchange of Exchange. Exchange. Exchange. chal!ge. 
New York. I 
-
--- ------
Barrels. Barrell!. Ban·els. Barrels. Barrels. 
January ... ...... 188, ~44. ooo I 88, 136,000 58, 6'12, 000 104, 731, 000 20,666.000 
February ....... 107, 830, 000 47,000,000 31, 164,000 64,759,000 11,917,000 
Marcl1. .......... ll6, 480, 000 I li2, 784,000 46,852,000 87, 024,000 15,837,000 
.April.. .......... 126, 198, ouo 91,418,000 47,710,000 ,o •. 012, 000 I 19,262,000 May ...........•. 62,902,000 46,966, 000 25,462,000 52,690,000 10,002,000 
.Tune ............ 94,796,000 54,118,000 27,758,000 82,973, 000 12,591,000 
July ............ 75,976,000 64,000,000 28,424,000 67,558,000 11,306,000 
August ......... 101, 996, 000 83,742,000 34, 228, 000 92,033,000 17, 537, 000 
September ...... 90,568,000 77,212, 000 34,336,000 92, 063, 000 I 15, G96, 000 
October ......... 96, 076, 000 . 67, 392,000 35,132,000 96,363, 000 12,417, 000 
November ....... 54,694,000 41,016, 000 22, 78-l, 000 5!, 435, 000 9, 759,000 
December....... 77,472,000 64,284,000 34,548,000 s4, 975, ooo 1 11,101, ooo 
____ , _____ 
----
W5, 616, ooo l-i6s, 697, ooo To!al ...... 11, 193, 332, 000 808, 068, 000 427, 070, 000 
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Charters.-In the following table is given a statement of the charters 
for the year 1888 by months, the average daily charters for each month 
of 1887 and 1888, and the total and average"charters for 1884-1888: 
Statetnent of the cha1·ters of 1·ejined oil for the year 1888, with average daily cha1·te1'8 for 
the yem·s 1887 and 1888, by nwnths. 
Months. 
1-------------------------------
January ............................................... . 
February ..................... . ...................... .. 
March ................................ . ............... . 
April ................................................. . 
May ...... . ........................................... . 
.Tune ................................................. . 
.Tuly .................................................. . 
August .............................................. .. 
September ............................................ . 
October .... ........................................... . 
November ............................ . ................ . 
December ............................................. . 
Barrels. 
914,199 
1, 199,169 
998,923 
973,208 
), 257,607 
1, 219,188 
1, 330, 147 
1, 221,935 
1,487, 452 
1,505, 673 
847,693 
959, 75'2 
Barrels. 
29,490 
41, 351 
32,223 
32, 44o I 
40,568 
40,639 1 42,908 
39,419 
49,582 . 
48,570 1 
28,256 
30, 96o I 
Barrels. 
35, 010 
31,491 
35,518 
51,707 
49,012 
40,954 
43,337 
53,138 
43,417 
45,542 
37,357 
32,656 
Total and average chat·ters of refined oil for the years 1884 to 1888. 
1-----------1--18_~ __ ·_/~~ 
Barrels. Barrels. 
Grand tot-al .. . .. .. • • • • .. .. 13, 914, 946 1 15, 204, 738 
.A. verage . . • . .. • • • • • • . . • .. . 38, 034 41, 595 
1886. 
----
Barrels. 
15,906, 992 
43,548 
1885. 1884. 
--------
Barrels. Barrels. 
15,374,490 14,469,108 
4~. 080 39,481 
Exports.-The exports of petroleum for the years ended December 
31, 1887 and 1888, were as follows : 
Exports of petroleunt for the yea1·s 1887 and 1888. 
Crude ..................................................... . 
ilir!~~~ti~g-:: ::::::::::::::::::: :::::::::~::::: ::::::::::: 
Lubricating ............................................... . 
Residuum ................................................ .. 
1887. 1888. 
Gallons. 
80,650,286 
12,382,213 
485, 242, 107 
20,582,613 
71, 169 
Gallons. 
77,549,452 
13,481,706 
455, 045, 784 
24,510,437 
44,538 
The following table shows the total number of drilling wells com-
pleted in· the Pennsylvania and New York oil fields, by months, for each 
of the years from 1882 to 1888. In this table are included not only those 
completed wells which produced oil, but also the dry holes: 
1 
PETROLEUM. 4[)3 
Number of drilling 'Wells completed in the Pennsylvania and New York oil fields each month 
f1'0rn H382 to 1888, by months and years. 
1 
_____ M_o_n_th_s_. --- - J--18_8_2._
1 
__ 1_8-83_. _18_84_. __ 1_8_85_. _18_8_6·-l-18_8_1._ - t-888. 
.January ..................... . 
l<'ebruary .................... . 
March . ................... . .. . 
A. pril. ... . ....... . ........... . 
May . . . .. . .................. .. 
.June .. ....... . ............. .. 
.July ......................... . 
August ........ . ...... .. .. . .. . 
~~~b~l?~~-::: : : :: : :~::::::::: 
November ............ . ... .. 
December .................. . . 
347 
340 
385 
432 
!69 
340 
185 
253 
164 
117 
150 
122 
125 
126 
142 
209 
231 
228 
261 
309 
3;ll 
321 
302 
272 
~9 M 2W 158 M 
227 62 280 164 52 
256 82 291 136 56 
298 116 328 160 49 
311 213 3!3 148 56 
Ut U2 3~ WO M 
268 217 357 159 82 
145 283 313 142 96 
89 356 253 134 132 
59 397 272 100 229 
73 384 221 101 307 
66 345 185 96 302 
Total.................... 3, 304 2, 847 2, 265 2, 761 3, 478 1, 660 1, 515 
Wells cmnpleted.-In the following table will be found a statement of 
the number of wells completed in each district in the Pennsylvania and 
New York oil fields during each mouth of 1888. This table shows the 
total number completed, the number of those completed that produced 
oil, and the number of dry holes in each district, together with the 
totals of these several items for the entire year: 
Number of wells co·mpleted dtwi11g eaoh month of the year 1888 in the Pennsyll,ania aud 
New York oil fields, by dist1·icts. 
Bradford-Allegany 
district. . Middle district. Lower district. 
Months. s 45 s .v s a) ~ ri:J ~ "' .. ai ~ <ll ::l ~ Q) ::l :g ~ ~~ Q ~ ~~ '0 ~.; 0 ]15 ~ ~ ]~ ~ ~ 3~ ::l ~ 't:l 'd 'd 0 ~ 0 ~ 0 ~ 0 ... ... 0 ... ... 0 ... 
'"' E-1 P-1 A H p.; A H P-1 A 
-
--·---- -- --
.January...................... 4 2 2 22 17 5 23 16 7 
February..................... 1 0 1 30 23 7 15 10 5 
March..... .. ................. 2 2 0 21 16 5 23 14 9 
April.......................... 3 1 2 22 15 7 11 6 5 
May......................... .. 1 1 0 19 16 3 16 10 6 
June ..................... .... . 5 3 2 22 18 4 25 19 6 
.July.......................... 2 2 0 28 26 2 30 14 16 
August .. .. . .. .. .. .. .. .. .. .. .. 2 1 1 27 18 9 32 25 7 
September.................... 7 6 1 70 69 1 32 26 6 
October........ .. ........ .. .. 8 5 3 149 118 31 
1 
44 33 11 
Novembt>r..................... 25 21 4 173 151 22 68 50 18 
December..................... 30 25 5 1 181 154 27 53 36 17 
Total. .................... ·go- 69 21764 641123j372 259113 
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Number of wells completed clul'iug each 1nonth of tlte year 1888, etc.-Continued. 
Months. 
-· 
January ......................................... . 
Febn1ary ........................................ . 
March ......................................... .. 
April ............................................ . 
~~: ~ ~ :·.~:: ::~::: ::: ~: ~ ::::::::: :::~:: :::~ ~: :~ ~: 
July ............................................ . 
August ........................................ . 
~~¥~b~~~~~: ~ ~::::::::::: ~:::::::: ·.: ~::::::: ~::::: 
Southwest <1is-
trict. Totals. 
~ ~ ~ ~ I riJ :g .a ~;.; Q ~ 
.g ,.q ~.2 .g ,.q 
£ g ~ £ ,_ ~· 
8 - 5 ,-;I 38 19 
6 4 52 35 17 
~~ ~ ~ I ~~ I ~~ ) ~~ 
20 17 3 56 R9 17 
35 28 7 87 6~ :!3 
22 15 _7 1' 821 57• :.!5 
35 1 6 19 96 GO :J6 
'23 14 9 132 1 H 18 
28 19 9 229 175 54 
November........................................ 41 25 16 307 247 60 
December . . . . . . . . . . . .. . . . .. . . . . . . . . .. .. . . .. . .. . .. 38 30 81 30:! I 2:j9 63 
Total.... . .. . . . .. • .. . .. .. .. .. .. .. .. .. . . .. . 279 181 98 1, 505 1, 134 L71 
Average daily product of new 1vells.-Tlle average daily product of the 
new wells completed in the years from 1882 to 1888, by months, is 
shown in the following table: 
.d.vemge daily product of the new wells in the Pennsylvania and New York oil fields from 
18e!2 to 1888, by months and years. 
Month•. 1882. I 1883. I""· j 188> I 1886. I 1887. I 1888. 
- ·--- Barrels. Ba1TeZs. I Barrels . . J Barrels. 1-;;::;:;;1 Bar1·els.l Barnls. 
January........ 19. 5 22.4 13. 7 40.0 13. 5 25. 5 15. 43 
February .... .. 19.4 14.9 15.0 I 41.3 13.4 44.75 12.48 
March .. .. . . .. . 22.25 22. 5 17. 0 23. 3 1 22. 9 29. 75 66. 00 
April .. . .. .. . .. 22. 0 21. 0 12. 0 40. 0 32. 0 I 43. 5 I 9. 40 
May . .. .. .. . .. . 21.3 17. 5 18. 0 23. 0 I 38. 6 22. 0 68.71 
.Tnne........... 36.8 15.0 17. 5 10. 6 25. 0 38. 51 40. 55 
I .ruly .. .. .. .. .. . 10s. 8 15. o 59. 3 I 10. 31 31.1 12. t4 14.38 
August . .. .. . .. 84.2 13.8 22. 6 10.6 51. 9 ' 49. 3 19.00 
1 September .. .. . 25.75 14.4 41. 7 13.2 62.4 57. 7 19. 00 October........ 15. 9 14. 21 165. 5 14. 0 I 28. 0 25. 9~ 1 13. 72 
I 
November .... ". 12.9 13.8 87.4 \ 10.9 28.0 19.C9 12.80 
December...... 20.4 11.8 92. 6 10.9 23.0 I II. 4 1 13.30 
Number of d1·illing wells in the Pennsylvania and Neiv York oil fields at the close of each 
rnonth for the yem·s 1871-'88, by months and years. 
I 
Years. I .Tan. Feb. Mar. Apr. I May . I June. 
--- ----- -
--
1871. ...................... 140 173 240 279 1 3fi6 303 
1872 ....................... 363 369 313 302 3e6 391 
I 1873 ....................... 361 349 227 177 228 395 
j 1874 ....................... 37 55 99 213 225 210 1875 ....................... 40 40 45 64 127 162 
1876 ....................... 142 151 230 267 307 340 ! 1877 ....................... 457 463 395 448 512 395 
I 1878 ....................... 334 326 379 40!J 376 266 
1879 ....................... 265 323 406 468 46(1 384 
1880 ....................... 54.0 535 577 580 460 440 
1881. ...................... 383 420 437 446 4i0 408 
1882 ....................... 422 438 408 40j 381 226 
1883 ....................... 126 151 205 199 216 228 
1884 ....................... 270 273 260 28i 244 123 
1885 ....................... 97 109 139 1~0 22il 209 
1886 ....................... 320 337 356 318 358 403 
1887 .................. : .... 201 177 lf>5 155 157 142 
1888 ....................... 64 72 65 59 82 106 
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Nu·rnber of dt·illing tvells in the Penns!lf:uania a11d New York oil fields, etc.-Continued. 
Years. July. An~. Sept. I Oct. Nov. I D(>C. 
Yearly 
I averages. 
--
1871 ...................... 329 330 439 486 477 391 I 329 
1872 ...................... 359 392 301 311 354 1 318 347 1873 ...................... 340 267 ~g~ I 163 137 60 24.2 1874 ...... ··-· .•••••.••... 180 128 82 57 I 54 I 121 
1875 ...................... 118 96 132 170 179 Hl8 112 
1876 ..................... 353 374 511 565 618 I 493 1 363 
1877 ...................... 365 417 535 1 573 ~~~ I 426 463 1878 .••..••.....••••••.... 188 185 240 282 218 292 
1879 ......•..••.•......... 329 258 270 313 372 440 357 
1880 .... ............................. 4:'i2 515 4!)1 469 475 1 !~~ I 495 1881 . ••..••..•••••........ 379 352 388 445 475 423 
1882 ...................... 249 194 177 184 154 138 276 
11!83 ...................... 262 315 314 341 301 263 243 
1884 ..•..••••...•.•....... 123 91 79 I 100 86 78 I 168 
1885 .•.•.•.••..••...•..•.. 242 308 382 355 359 277 241 
1886 ...................... 349 :!90 322 27:! 285 238 324 
1887 ...................... 135 137 107 I 104 114 88 139 
1888 .•..•••..••..••....••. 124 106 166 1 187 \ 327 3371 141 
. 
Nwrnbe1' of t1rilling ·wells cornpleted in the Pennsylvania and New Ym·k oil fields each month 
jo1· the years 1872-'88, by months and yea1·s. 
, ____ Y_e_a_rs_. ____ , __ J_a_n_. _, Feb~ I Mar. ~~~~ 
89 1 121 135 
June. 
1872 ...................... . 37 120 
1873 ........ ·- ...... - ..... . 93 94 
1874 ...................... . 102 104 
1875 ...................... . 190 187 
1876 ...................... . 240 231 
1877 ...................... . 281 241 
1878 ...................... . 27* 226 
1879 ...................... . 136 132 
1880 ...................... . 320 230 
1881. ..................... . 222 220 
1882 ................ ···•·•· 347 310 
1883 ...................... . 125 126 
1884 ...................... . 229 227 
1885 ........ , ............. . 64 62 
1886 ...................... . 270 280 
1887 ...................... . 158 162 
1888 ...................... . 57 52 
100 105 102 
110 113 109 
195 186 172 
242 200 202 
291 269 320 
211 409 470 
238 270 402 
367 500 426 
271 316 406 
385 432 469 
142 209 ' 231 
2~~ i~~ I gg 
291 328 343 
56 49 56 
138 160 I 148 
84 
130 
101 
190 
261 
403 
269 
330 
310 
374 
340 
228 
244 
242 
365 
157 
97 
~==I ~~ ~ i ~i~ ~ ~ ~~~ 
1872 ...................... ~ ~ --82-~ ~-~11, 183· 
1873 ...• .. ... • .. .. . .. . • . . . 114 120 106 101 100 98 1, 263 
1874...................... 121 107 104 120 106 120 1,317 
1875 .................. -.. . 290 210 201 220 217 2:!0 2, 398 
1876 . . . . . • • • • • . . • . . . • . . . . . 248 270 209 2n 212 2i2 2, !J~o 
1877 .. ...... ... .. . . .... .. . 317 255 322 467 B!J1 38:! 3, 939 
1878 ... . .. . .. .. . . . . . . . . . 203 186 174 229 2-!8 165 3, 064 
1879 . . . . . . . . . • . • .. . . . . . . . . 327 283 ~I 0 23:.l :!27 261 3, 048 
1881 ...................... 336 332 312 322 363 406 3,880 
1880 . ....... -............. 338 368 356 36* 3361 302 4, 217 
1882 ........ - .. - . . .. . .. . . . 185 253 164 117 150 122 3, 304 
1883. ... . . . .. .. .. . . . . . .. . . 261 309 321 321 302 272 2, 847 
1884 . , •,., .... • ........... I 268 145 89 59 73 66 2, 265 
1885 . .. . .. .. .. . . .. .. . .. .. . 217 283 356 397 384 345 2, 761 
1886 . . . . .. • . . . . . . . . . . .. • . . 357 313 253 272 221 185 3, 478 
1887. .... ................. 159 142 134 1 100 90 96 1, 640 
1888 ............ -.... . • .. . 82 96 132 229 307 302 1, 515 
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Monthly and yem·ly ave1·age p1·ice of pipe-line cel'tificates or crude pet1·oleurn at well jot 
the yem·s 1860-'88. 
Years. Jan. Feb. -~ Mar. I Apr. I May. I June. 11 
-- ----- -----------
1 
- ~~------1-------
1860 ................... $19.25 I $18.00 $12. 62t 1 $11.00 $10 ... I $9.50 1861. .................. 1. 00 1. 00 1. 00 .62! .50 . 50 
1862. ···•···••••· ...... .10 
I 
.15 
. 22i I . 50 . 85 1. 00 1863 ................... 2. 2fi 2. 50 2. 62! 2. 87! I 2.87! 3. 00 
1864 ................... 4. 00 4. 37~ 5. 50 6. 56 6.87! 9. 50 
1865 ................... 8.25 I 7. 50 6. 00 6. 00 7.37! !i.62! 1866 ................... 4.50 4.40 3. 75 I 3. 95 4. 50 3,87! 
1867 ...•.... ··••· .••••• 1.87! 1.85 1. 75 2.07~ 2. 35 1.90 
1868 ................... 1. 95 2. 00 2.55 2. 82~ 3. 75 4.50 
1869 ................... 5. 75 6. 95 6.00 5. 70 5. 35 4.95 
I 1870 ................... 4. 52~ 4. 52~ 4.45 4. 22! 4.40 4.17! 
1871 . ................. 3.8~ 4.38 4. 25 4. 01 4. 60 3. 8n~ 
1 72 ................... 4. 02! 3. 80 3. 72! 3.52~ 3. 80 3. 85 
1873 ................... 2.60 2.20 2.12! 2.30 2.47~ 2.22§ 
1874 ................... 1. 20 1.40 1.60 1. 90 1. 62! 1. 32! 
1875 .....••.••......•.. 1. 03 1. 52! 1. 75 1. 36§ 1. 40 1. 26! 
1876 ................... 1. 80 2. 60 2. 01 2. 02! 1. 90! 2. Ol:f 
1877 ................... 3.53! 2. 70 2. 67! 2. 58 2. 24 1. 94~ 
i i~~g: : ::: : : : :: : :: : : : : : : I 1. 43 1. 65! 1. 59 1. 37! 1. 35l 1.14 1. 03 .98 . 86! . 78! . 76 .68& 
1880 . .......••......••. 1.101 1. 03k .881 . 78 .80 1. 00 
1881. .................. . 95! .90ft .83j .86! . 81~ . 811 
1882 ......••..••..•.•.. . 83/i .84t .81~ . 78j . 71! ,54.& 
1 1883 . .................. . 93~ 1. 01 . 97§ .92a 1. 00! J 1.16i 
1884 ................... 1.11 1. 04& . 98§ • 94 .85~ .68i 
1885 . ................. . 70~ . 72g . 80k . 78~ . 79 .82 
11886 ................... .88a • 79k . na • 74! . 70 .66! 
1887 ................... . 70 .64~ ,63if • 64k I .64! .62i 
1888 ................... .91! .!!13 . 933 .Sllj / .Btil . 75~ 
Years. July. Aug. Sept. Oct. Nov. I Dec. Averages. 
- -- --- ------------- ---
1860. ·•••••· ....... -··- $8.6~ $7.50 $6.62~ $5.50 $3.75 $2.75 $9.59 
1861. .................. . 50 . 25 . 20 .10 .10 .10 .49 
1862 ................... 1. 25 1. 25 1. 25 1. 75 2. 00 2. 25 1.05 
1863 ................... 3. 25 3.37t 3.50 3. 75 3.85 3.95 3.15 
1864 ................... 12.12! 10.12?t 8.87?t 7. 75 10.00 
I 
11.00 8. 06 
1865 ................... 5.12! 4. 62! 6. 75 8.12! 7.25 6.50 6. 59 
1866 ....•.......••..... 3. 00 3. 75 4.50 3.39 2.10 2.12! 3. 74 
1867 ................... 2.62! 3.15 3.40 3. 55 2. 50 1:87! 2.41 . 
1868 ................... 5.12! 4. 57! 4. 00 4.12t 3. 75 4. 35 3. a~t; I 
1869 ................... 5.37! 5. 57§ 5.50 5. 50 5.80 5.12! 5.63~ 
1870 ................... :i. 77t 3.15 3.25 3. 27! 3.22! 3.40 3.86 I 1871 ................... 4. 7!J 4.66 4.65 4. 82! 4. 25 4. 00 4.34 
1872 ................... 3. 80 3. 58! 3.25 3.15 3. 83! 3.32! 3. 64 
1873 ................... 2. 00 1.42! 1.15 1. 20 1. 25 1.00 1. 83 
1874 ................... 1.02?t . 95 .95 . 85 .55 . 61! 1.17 I 1875 ................... 1.09 1.13 1.33 1. 32! 1.44 1. 55 1. 35 
1876 ............... 2. 24! 2. 71i 3.81 3. 37! 3.11 3. 73 2.56! ! 1877 ................... 2. 07! 2. 51 2. 38 2.56! 1. 91 1. 80 2.42 
1878 ................... . 98i 1. 01 .86i .82! . 89i 1.16 1.19 i 
1879 .......................... . 69~ . 67! .69i • 88k 1. 05i 1.18A .85~ 
1880 ................... 1. 06!- . 91 . 96 .9~ .91~ .91i • 94! 1 
1881. .................. . 76~ . 78~ , 97T".J .9li .85! . 843-
. 85~ I 
1882 ...•••...•..... -.. .57fu . 58i . 72k . 93! 1.14 .96 . 78i 
1883 ....... --·--- ..... 1. 05~ 1. 08! 1.12~ 1.11! 1.14! 1.141 1. 05~ 
1884 .....•.......•.... . 63! . 81A . 78 . 71/; . 72! . 74§ . 83~ 
1885 ............•• . 92§ 1. 00! ]. 00! 1. 05! 1. 04i .89f .88 
1886 ................... . 6G . 62~ . 633- . 65~ .71~ . 70;; o 71! I 
1887 ................... . 5!}i .60! . 67 
. 7()! I .73l . 80i • 66~ 1888 ................... .so~ . 90~ I . 93~ . 90~ . 85J .89t I . 87~ I 
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Total stocks of crttde petrole1tnt in the Pennsylvania and New Yotk oit fields for the yea1•s 
1871-'88, b.lf months and years. 
-
Years. January. February. March. April. May. June. 
----- ---- --
- --
Barrels. Bar1·els. Ba·rrels. Bartels. Barrels. Barrels. 
1871. •••••.•••••.••... - 537, 751 587, 021 642, ouo 771, 000 605, 000 554, 000 
1872 .••••• ·••••• ··-· •.. 532,971 579,793 662,497 877,832 950,803 "1, 010,302 
1873 .••••• ······- ••. ·- 1, 183,728 1, 265,373 1, 244,657 1, 178, 643 1, 192, 5U 1, 324,493 
1874 . •••••.•••••.••..•. 1, 948, 919 2, 283,032 2, 64R, 210 2, 623,534 2, 594,286 2, 701,625 
1875 ·-··· ·••••• ...... - 4, 011,703 4, 546,188 4, 59~. 364 4, 537,843 4, 552,672 1 4, 502,896 
1876 ...... ·-···· ·-··.-. 3, 585,143 3, 734,835 3, 829,250 3, 900,703 3, 989,904 3, 791, ().!2 
1877 ----· ................. 2, 604, 128 2, 860,636 3, 210,454 3, 279, 7:U 3, 173,008 2, 1112, 674 
1878.----· ···-··. -·· -·. 3, 555,342 3, 875,964 4, 342,832 4, (;92, 090 4, 996,058 5, 078, 189 
1879 .... -·. ·- ..... - . -·. 5, 321,222 5, 813,663 6, 318,099 6, 689,111 6, 980, oo; \ '' 263, 150 1880. -- · .• ·-···· •.•• --. 8, 724,194 9, 004,002 9, 606, 683 10, 780, 153 11, 916, 577 13, 099, 9341 
1881 -···· ·--···- .•.. - 20, llO, 903 21,108,003 22, 105, 789 1 22, 963, 171 23, 793, 028 24, 441, 191 
1882 -···· ··--·· .•••.. - 26,716,188 27,059,611 27, 822, 825 28, 547, 481 29, 206, 697 29, 859, 952 
1883. - - - - • • •••• - ..... - 35, 187, 116 35,692,480 35, 881, 255 37, 789, 406 35, 755, 824 35, 985, 935 
I }~~~. : : : : : : : : : : : : : : : : : ~ 35,884,509 36, 041, 898 36 .• ,.. 270 I 36, .. ,. , .. 38,631,203 38, 665,838 37,214,274 36, 757, 137 36, 508, 236 36, 464, 800 36, 139, 072 35, 872,257 
1 1886 ....... - ........ - .. 34,186,238 34,082,775 33, 1!54, 493 33, 823, 385 33,969,486 34,187,377 
18b'i ·-····. --- ...••. --. 33,835,389 33,288,630 32, 932, 502 32, 955, 084 32,642,330 32,389,750 
1888 ...... ·-·--· ··- ·--. 26, 927, 63-t I 26, o8t, 574 25, 101, 276 I 21, 893, 223 24,653,043 ~4, 219,496 
i I 
I Years. I July. August. September. October. November. Decem bcr. l Averages. ,--1 ---____ , ---
Barrels. I 
- - --
-~ ·--
Barrell/. Barrels. Barrels. Barrels. Barrels. Ba1·rels. 
1 1871 ...... 511, 220 530.1461 5il, 300 495, 102 502,960 532,000 567, 458 
. 1872 ...... 990,229 997, 166 951, 410 91.4, 423 886,909 1, 084,423 869,896 
1873 ...... 1, 433, 620 1, 513, 890 1, 521, 185 1, 452,777 1, 493, 875 1, 625, 157 1, 369, 161 
1 1874 ...... 2, 279, 479 2, 932,444 2, 758, 50! 3, 134,902 3, 449,845 3, 705,639 2, 755,035 
1875 ...... 4, 386, 720 4, 223,397 3, 812,945 3, 672,101 3, 701, 235 3, 550,207 4, 1H, 189 
1876 ·••••· 3, 3:W, 726 3, 304,405 2, 930,456 3, 040,108 2, 955,092 2, 551,199 3, 411,622 
1877 3, OOt, 728 2, 852,544 2, 503,657 2, 504,012 2,471, 798 3, 127,837 2, 875,434 
1878 ·----- 5, 031, 600 4, 717,877 4, 599, 362 4, 221,769 4, 289,309 4, 615,299 .J, 501, 308 
1879 ...... 7, 353,382 7, 114,195 7, 620,525 7, 794,634 8, 051,469 8. 470, 490 I 7, 065, 834 
1880 ...... 14,116,753 15,063, 651 16, 157, 316 16, 887,019 18,025,409 18, 9:!8, 430 13, 541, 682 
1881 ...... Zi, 888,337 25, 00:>, 187 25, 066, 657 25, 309, 361 25,509,285 26,·019, 70! 28, bjO, 051 
1882 ...... 30,715, 144 31, 112, o94 1 32, 1oo, 3oa 32,608,533 33,728, !i55 34, 596, 612 30,419,500 
1883 ...... 36, 371, 922 36, 164, 881 3fi, 752, 677 35,613,915 35,506,653 35,745,632 35, 953, 975 
1884 ...... 3R. 985,767 39,084,561 38,740,734 38, 192,317 37,025, 756 37, 366, 126 37,698,481 
1885 ...... 35, 6Afi, 909 35, 3!3, 771 34,939,902 34, 763, 857 34,668,437 34,428,841 35,732,291 
1886 ...... 34,428,490 34,800,397
1
35,061,614 35,027, S77 34,525,871 34,156,605 34,350,467 
1887 ...... 32,289,269 32,003,536 31,340,939 30,662, 583 29,325,951 28,006,211 31, 806,015 
1888 .••••• 23,586,951 22, 825,298 21,876, 681 I 20, 122, 021 19,734, 132 18, 995, Rl4 23,326,928 
-- --
Shipments of crnde pet1·olenm, and refined pett·olewn reduced to crncle tquivalent, out oj 
the Pennsylvania and New Yo1·k oil fields, for the yem·s 1871-'8R, by months and years. 
,--------·--;-- -·-,.----- -------------;------ -~---Y-ea_rs.~---~ Jannar~. Feb_r_ua_r_y_. 
1 
Mar_c_b_. _ Aprj_L _, 
1871. ................. . 
1872 ................. .. 
1873 ... -.- ..••.. - •..••. 
1874 ...... - ...... -----· 
1875 ................ . 
1876 .................. . 
1877 .•.•.•..•• ' . -··. ·-. 
1878 ................ -· · 
1879 .............. -···· 
1l:!oo .................. . 
1881. ................. . 
1882 ............ . ---·-· 
1883 .•.•••..••.. --.'--' 
1884 .••••• - .•••••.••••. 
1885 ................. ·-
1886 ................. .. 
1887 .................. . 
1888 .................. . 
Barrels. 
437,691 
476,966 1 
573, 12! 
843 663 1 453: 0!'15 
677,289 
743,461 
775, 791 
663,998 
1, 650,409 
1, 061, 617 
1, 657,067 
1, 357,815 
l , 686,961 
1, 804, 028 
1, 991, 561 
2, 312,067 
2, 265,109 
Barrels. 
347,718 
407,606 I 
527,440 
501, 220 I 
327, 776 
519, 193 I 
48l, 904 
774,234 
702, 729 
1, 395, 151 
915,028 
1, 787, 909 
1, 250,824 
1, 723,261 
1, 895, 021 
2, 032,794 
1, 995, 757 
2, 163, 957 I 
Barrels. 
383, ~90 
276,220 I 
668,374 
518, 246 
693,918 
623,762 
913, 91!'1 
741,512 
973,879 
1, 613,371 
1, 276,746 
1, 718,956 
1, 6-!1, 899 
1, 873, 890 
1, 887, 034 
2, 055,750 
2, 332,324 
1, 979,753 
Ba1·rels. 
389,147 
428 512 
708: 191 
803,409 
729, 581 
603,037 
993, 526 
8!6, 632 
1, 136, 188 
842,268 
1, 348, 398 
1, 678, 134 
1, 908, 379 
1, 643, 336 
1, 823,726 
2, 070,468 
1, 938,278 1 
1, 928,435 
May. 
Barrels. 
587 375 
510:417 1 
768, 176 
899, 027 1 
681,679 
6!6, 150 
1, 234, 324 
960,894 
1, 331, 469 
1, 095, 259 
1, 563, 436 
1, 827, 356 
1, 995, 6::14 
1, 899, 329 
2, 097, 099 
2, 032,672 
2, 328,564 1 
1, 773,994 I 
June. 
Barrels. 
501,754 
529,228 
696, 414 
815, 413 
745,986 
921,862 
1, 391, 124 
1, 135, 119 
1, 369, 314 
975,083 
1, 729,697 
2, 172,685 
1, 747,789 
1, 827, 553 
2, 034,025 
2, 117,489 
2, 165,439 
l, 956, 115 
458 MINERAL RESOURCES. 
Shipments of crnde. petroleum, and t•ejined petro1emn 1·educed to crude eqttivalent, ottt of the 
Pennsylvania and New York oil jield.s, etc.-Continued. 
Years. I July. August. September. October. I Novombor. December. \ Totals. 
---1 ---, -- --- -
Barrels. Barrels. Barrels. Barrels. Barrels. Bar1·els. Barrels. 
1871 ...... 541, 137 528,134 551,075 5o5, 011 I 480,977 410,822 5, 664,791 I 
1872------ 591, 238 1 621,954 541,607 607,468 477,945 430,786 5, 899,947 1 
1873 ----·- 814, 449 864, 768 952,955 1, 010, 852 959,589 955,443 • 9, 499,775 
1874 ...... 9i0, 281 793,865 1, 014, 570 543,341 546,117 602, 348 8, 821, 5oo I 
1875 ...... !JOt, 537 882,089 1, 109, 392 871,917 671,066 871,902 8, 942,938 
1876 ...... 1, 228, 539 1, 203,402 1, 154,549 5U, 190 I 871,496 1, 19:1, 9h3 10, 164,452 1877 ..... 1, 096, 951 1, 425,943 1, 563, 797 1, 268,971 1, 205, 634 600, 019 12, 832, 573 
1878 ...... 1, 330, 454 1, 655, 651 1, 434, 225 1, 747, 3!10 1, 281,410 992, 688 13,676,000 
1879------ 1, 625, 035 1, 808,239 1, 627, 120 1, 662,269 1, 453, 6!5 1, 532, 585 15,886, 470 
1880.--- - - 1, 231,611 1, 394, 129 1, 252,635 1, 665,933 1, 226,030 1, 335, 613 15,677,492 
1881 ---- .. 1, 925,532 2, 214,877 2, 131,950 2, 080,467 2, 066, 906 1, 969,581 20,284,235 
1882------ 2, 402,970 2, 047,545 1, 992,171 2, 089,428 1, 404, 640 1, 121,453 21,900, 314 
1883------ 1, 634,407 3, 086,478 2, 325,574 2, 215, 421 2, 065,602 1, 749, 517 21' 979, 369 
1e84 •••••• 1, 740, 021 2, 000,371 2, 293,087 2, 510, 283 2, 078, 261 2, :~82, 244 23, 657, 597 
1885 ...... 1, 961, 152 2, 049, 099 2, 116,659 2, 050,150 1, 857,080 2, 138, 253 23, 713, 326 
1886 . ••••• 2, 418, 961 2, 059,299 2, 157,323 2, 441, 848 2, 724,796 2. 550, 891 1 26, 653, 852 I 1887 ...... 2, 000, 173 2, 220,768 2, 342,227 2, 573,008 2, 462,082 2, 608, 341 27, 279, 028 
1888 ···-·- 2, 098,531 2, 223,263 2, 289,486 1, 558,115 2, 503,491 2, 397, 782 I 25, 138, 031 I 
Avemge claily p1·odnct of crude pet1·oleU1n in the Pmwsylvania and New Yo1·lc oil jieldB 
each month jo1· the years 1872-'88, by 1nonths and years. 
Years. 
I 
January. February. March. April. I May. I June. 
-
Barrels. Barrels. Barrels. Barrels. I Ban·els. Ban·els. 
1872. ---··· •••••• - ----. 18,825 15, !.165 14,890 15,403 17. 326 16,371 
1873. ----·- ··---- ...•.. 20,407 21, 725 1 21, 461 21, 384 I 25, 044 26,449 1874 ..•••••.••••• ------ 37, 653 29,839 28,598 
"· 958 I 28,895 30,725 1875 ............. -·---. 27,489 25,708 25,469 22,502 22, 468 23,207 1876 ..••••• . ··········- 22,975 23,065 23, 167 23,383 23, 721 24, 120 
1877 .. --··-······ .••••. 27, 190 27,979 I 29,087 32,427 36,374 37,693 
1878. ·----- ------ ·----- 38, 816 39, 102 38,980 39,863 40,802 40,575 
1879. ·----·---------·-- 44, 191 43,515 48,365 51,015 53, 062 55,855 1 
1880 ..... ---···· ······ 61,423 64,552 65,032 67, t9o 1 71,901 71,948 18~1. .................. 72,390 68,326 73,372 73,526 77,203 79,262 
1682 ............. ·----- 75,921 76,119 80,070 80,093 1 80, 212 94,198 
18!:13 - - - - - - . -- - - - - .. - - - 6:.!, 849 62,721 59,054 GO, 551 63,292 65, 930 
188!l. ------·······----- 58, 898 64,850 66,202 68,862 76,834 62,073 
1885 .•••••• ·····- ... --. 53,296 51, 353 52,843 59, 343 59, 141 58,907 
18~6 .. ----· .••• - ..... -. 56,418 57,316 62,208 64, 6t2 I 70,283 77,846 
1887 .•••••• ·-·-.- ... --. 64, 221 65,283 6!l, 716 65, 372 64,307 1 63,762 
1888 ...••.••..••. ------ 37,228 44,508 ~3, 190 44,980 1 47,528 48,357 
-
----
i 
I Yearly av-Years. July. August. September. October. November. December. erages. 
-
- - --- - ------
-
I Barrels. Barrels. Barrels. Ba1·rels. Barrels. Ba1·rels. Barrels. 1872 ...... 16, 702 17, 739 16, 681 4, 272 21, 287 20,825 17,194 
1!:173 ...... 27,983 30, 198 31,809 30,403 33,049 I 34,980 27, 106 
1874 ...... 33,337 30,049 28,021 29,669 28, 702 27,682 29,937 
1875 ...... 25,431 23, 1RG 23,298 23,583 23,340 1 23,254 24, 075 
1876 ...... 24,633 25,233 26,020 26, 102 26, 216 25,390 24, 505 
18i7 ------ 38,335 41,089 40,497 40,946 39, n4 1 40,518 35.988 
1878 ...... 41,415 43,288 43,857 44,187 44,965 42,538 41,544 
1879 56,057 61, 042 61, 890 59,238 57, 016 57,076 54,206 
1880 ------ 72,530 75,517 78,210 76,956 75,814 1 72,214 71,114 
1881 ...... 76,538 75, 217 73,114 74,941 75,561 80,000 75,004 
1882 ... ---1 105, 102 100,145 87,346 74,118 73,098 61,210 82, 3'J8 
~~~! ::::J 65,174 60, 627 63,779 66,989 65,278 I 64, 146 63, 365 66, 450 67,715 64,942 63,286 60,390 58,794 65, 129 
1885 .. .... 57, 284 55,031 57,093 60,455 58,722 61,247 56, 921 
1886 78, 031 78,426 80,618 
"· '" I 
74,093 70,375 1 70,679 
1887 ------ 1 61,275 59,641 59,321 61,822 37,515 41, 568 58,846 
1888 ...... , 44,995 44,661 42,486 43,694 48,080 51,057 45,058 
LYearly average is the total product tlivided by the number of days in the year, not an average of 
monthly averages.] 
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PRODUCTION STATISTICS. 
Total p1·oduct of crude pell·oleurn in the Pennsylvania a.nd New York oil fields for the 
years 1871-'88, by months and years. 
-
I 
Years. January. 
1 
February. , March. April. May. I Jnne. 
Barrels. Barrels. 1 Ban·els. Barrels. Barrels. Ban·els. 11871. ... .............. ~ 418,407 372,568 400,334 385,980 408,797 410, 340 
1872 . --. - .-- ···--- - --. 583,575 462,985 461, 590 462, 090 537, 106 491, 130 
1873.. ........ - ... - - .. 632,617 608,300 665,291 . 641, 520 776, 364 793,470 
1874 .••..••. ·-----.-- .. 1, 167,243 835,492 883,438 778, 740 895,745 921, 750 
j i~~~: :: : : ::: :: : : : : : : : : : 852,159 719,824 1 789,539 675,060 696,508 696, 210 712,225 668,885 718, 177 701.490 735,351 723,600 8!2, 890 783,216 901,697 972. 810 1, 127, 594 1, 130, 790 
1878. ···--···· .••• ·---- 1, 203,296 1, 094,856 1 1, 208, 380 1, 195, 890 1, 264,862 1, 217,250 
I879 .••..•••••.•••.••.. 1, 36!:1, 921 1, 261,935 1, 499,315 1,530, 450 1, 644,922 1, 675, 650 
1880. ---······ .••.•••• . 1, 90-1, 113 1, 870,008 2, 015, 992 2, 015,700 2, 228,931 I 2, 158,440 
1881. ••••• . --·.- -· ..... 2, 244,090 1, 913, 128 2, 274,552 2, 205,780 2, 393,293 1 2, 377,860 
1882 .••• -- . ........ - ••. 2, 353, 551 2, 131, 332 2, 482, 170 2,402, 790 2, 486,572 2, 825,940 
1883 .•••. - ..•... -· .••.. 1, 948, 319 1, 756,188 1, 830,674 1, 816, 530 1, 962,052 I, 977, 900 
1884 .••••• . --·-. -·. --·. 1, 825,838 1, 880,650 2, 052,262 2, 065,860 ~. 381, 85t 1, 862, 190 
1885. --- ........... - •. - 1, 652, 176 1, 437, 884 1, 638, 133 1, 780.290 1, 771,371 l, 767,210 
1886 ..•••.. - ••. - •. . .•.. 1, 74~ 958 i 1. 00~ ... 
1 
1, 928,448 1, 938,360 2, 178, 773 2, 335,380 
18117 .••..••••.. -· .. -- .. 1, 990, 851 1, 827, 924 2, 007, 196 1, 960, 860 1, 993, 157 1, 912,860 
1888. -- ........ : . . . ... . 1, 155,937 1, 290,718 1, 338,877 1, 349,404 I 1. 473,362 1, 450,703 
I Years. I Jul.v. August. September. Ootobor. J N•:ombo~ ~ D<>oorubor. l Totals. 
--- -
Barrels. Ba1·rels. Barrels. Barrels. Barrels. . BmTels. / Barrels. 11871 ...... ' 456,475 462,582 461,940 485, 243 464, 610 477, 958 5, 205,234 
1872 .••••. 517, 762 549,909 500,430 442,432 638,610 6-!5, 575 6, 293,194 
1873 ...... 867.473 936, li!8 95-1,270 942,493 991,470 1, 084,380 9, 893,786 
1874 ...... 1, 033, 4n 931,519 840,630 919,739 861,060 858,142 10,926,945 
1875 ...... 788, 3(il 718, 766 698,940 731,073 700,200 720,874 8, 787,514 
1876 ·••·•· 763,623 782,2 13 780, 600 809, 162 786,480 787,090 8, 968,906 
' 1877 .••••. 1, 189, OO.i I, 273,759 1, 214,910 1, 269,326 1, 173,420 1, 256,058 13, 135, 475 
I 1878 ...... 1, 283,865 1, 341,928 1, 315,710 1, 369, 797 1, 348, 950 1, 318,678 15, 163,462 
1 t879 ...••• 1, 637,767 1, 892,302 1, 856, 700 1, 836,378 1, 710,480 1, 769,356 19, 685, 176 
1880 ...... 2, 24.8, 430 2, 341,027 2, 346, 300 2, 385,636 2, 274,420 2, 238,634 26, 027, 631 
1881 .••••. 2, 3i2, 678 2, 331, 727 2,193, 420 2, 323,171 2, 266,830 2, 480,000 27,376,509 
1882 ...... 3, 258, 162 3, 104,495 2, 620,380 2, 297,658 2, 192, 940 1, 897, 510 30,053,500 
1883 ... --. 2, 020,394 1, 879,437 1, 913, 370 2, 076,659 1, 958,340 1, 988 526 23,128,389 
1884 ·----- 2, 059,950 2, 099,165 1, 94!!, 260 1, 961,866 1, 811, 700 1, 822,614 23, 772, 209 
1885 ------ 1, 775, 804 1, 705,961 1, 712,790 1,874,105 1. 761,660 I 1. 898,657 20,776,041 1886 ...... 2, 418,961 2, 413,206 2, 418,540 2, 408,111 2, 222,790 2, 181, 625 25,798, 000 
1887 ...... 1, 899,525 1, 848,877 1, 779,930 I 1, 843,291 ~. 125,450 1, 288,602 21,478,883 
1888 . ..... 1,394, 847 1, 384,477 1, 273,080 1,354,518 1, 442,405 1, 582,756 16,491,084 
OHIO. 
The producing fields of this State have been so fully described in 
previous volumes of Mineral Resources that it is unnecessary to more 
than refer to them here. 
The two chief sources of oil in Ohio are the Trenton limestone and 
the B~rea grit. The old and well known fields of Mecca and Grafton 
derive their oil from the Berea grit; at Mackslmrgh, the only important 
oil district at present in the eastern part of Ohio, there are four pro-
ductive sand rocks. Interest, however, centers in the Berea grit. In 
Athens and Morgan counties a little shallow oil is produced from the 
Coal Measures, and some oil is found in the Waverly conglomerate. 
Tbe chief producer of oil in Ohio at present, however, is the Trenton 
limestone. 
The important producing fields in Ohio are the Macksburgh and the 
Lima or Northwestern, the latter of which includes, in addition to the 
Lima field proper, the Findlay, North Baltimore, and Saint Marys. 
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Total product of petroleum in Ohio.-To the product of the Lima and 
Macksburgh fields, which can be ascertained with some approach to 
accuracy, must be added an estimate of the oil produced at Smith's 
Ferry and the other points named abov·e, in order to arrive at the total 
product of the Sta~e. This latter does not exceed 100 barrels per day. 
The product would then stand as follows: 
Pt·od1wt of petroleum, in Ohio in 1888. 
---- ~--------------------------------------
Lima district ............................................................. . 
'tft1~~sgfs~~~t~i~~~~~~:: :::::::::::::::::::::::::::::::::::::::::::::::::: ~: 
I 
Production. 
Barrels. 
9,682,683 
291, fi85 
36,600 
TotaL............................................................... 10,010,868 
Northwestern or Lima .field.-This is in production the most important 
oil field in the United States, next to the Pennsylvania and New York 
fields. The character of the oil produced, however, is such that its use 
has l>een chiefly confined to fuel, and consequently has commanded but 
a small price as compared with Pennsylvania oil. 
During the year the product of this field has increased from 4,650,375 
barrels in 1887 to 9,682,683 barrels in 1888, or from a daily average of 
13,617 barrels in January to 33,846 barrels in December. 
The product of petroleum in the Lima field, by months, for 1887 and 
1888 is as follows : 
Pt·oduct of petroleum in the Lima, Okio, field, 1887 and 1888. 
1887. 1888. 
----------------------------1---------
Bar·rels. Barrels. 
January . .. •.. . .. . . . .••••• ...... .•.••• .••. .. .•. . . . .. .•••.... 131,011 422,125 
FeiJruary . • • . • • . • • . . . . • . • . • . • . . . . . . • • • • . • • • . . • . . . . . . . . • . . . . . 206, 026 · 479, 824 
March . . . . . . . . . . . . . . . . . . . . . . . . . • • . • . . . . . • . . • • • • . . . . . . . . . . . . . 303, 084 586, 781 
April .... ................................................... 352,798 629,932 
May . .. . . . . •. . . . . .. . .. .....•. .•••• ••• . ... •• .. • .. .••••. ...... 449,062 745,896 
Jnne.... ... . . . .. . . . . . . . . . . . . .•.• •. .••••• .••... •. . •..... ... . . 47!, 535 862, 106 
,July. . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . • • • . . • • • . . . . .. • . . . .. 389, 997 905, 218 
.\ ugust................ .. . . . . . .. . . . .. . . • • . . . . • . . • . . • . . .. . . .. 490, 862
1 
995, 938 
~~Y~b~r~~~:: :::::::::::::::::::::::::::::::::::::::::::::::: !~~: :~ l, ~~~: ~t~ 
November................................................. 458,612 988,997 
December .................................................. __ 483, ~~ __ 1. 049, ~ 
Total ................................................ .. 4, 650, 375 1 9, 682, 683 
In the above table is included not only the statement of the receipts 
of the several Lima pipe lines that make publications once a month, 
but also an estimate of that contained in private lines. We have no 
such fig-ureR, however, for the deliveries of Lima oil, and are only en-
abled to give tue statementa of deliveries as published by the pipe lines. 
These are as follows : 
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Deliveries of Li1na oil for 1888, as per pipe-line statements. 
Months. 
January ....... -- ..... . .. . .. . 
February . .......••.••...... 
March ...........•..••.•.... 
April. ....••. .. ......... . ... 
May ..••.•.••...•.•.• . ....... 
June ....••....••.....•...... 
I 
Production. Months. I Production. 
- -~ 1---------- - - ---: 
Barrels. 
81,569 
207,040 
243,064 
210, 725 
164,436 
179,102 
July ..................•...... 
August .. ..........•..•.... . 
September ................. .. 
October ................... .. 
November ................. . 
December ....... . .......... . 
Total. . .•........ . ..•... 
Barrels. 
227,707 
401,175 
301, 316 
370,378 
287,934 
382,448 
3, 0)>7, 884 
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The same statement can be made relative to stocks in the_Lima :field, 
the stocks given in the table below being only those on hand at the 
the close of each month in pipe-lines which make report-s. The stock at 
the close of each month was as follows: 
Stocks on hand in the Lima oil field at the close of each month in 1888. 
Months. 
January .............. . .... .. 
February .................. . 
March ...... . ............ . .. . 
April ................... . . .. 
May ....................... . 
June . ..................... .. 
Stocks. 
Barrels. 
4, 367,355 
4, 583,323 
4, 949,446 
5, 367,401 
5, 948,407 
6, 593,165 
Months. 
July .......... .. ........... .. 
te~1~~b~~-::::: :::::::: ::: :: 
Oct-ober .................... . 
November ............. . ... . . 
December ............. . .... . 
Stocks. 
Barrels. 
7, 282,088 
7, 852,705 
8, 392,493 
8, 920,086 
9, 499, 482 
9, 810, 714 
It will thus be seen that the stocks have increased from 4,367,355 
barrels at the close of January, 1888, to 9,810, 714 barrels, or more than 
double, at the close of December. The product during the same time 
increased from 422,125 barrels to 1,049,211 barrels, or about two ancl 
one-half times. This would indicate that only about 40 per cent. of the 
production of the Lima :field went into consumption in 1888, some 60 per 
cent. being added to the already large stocks. 
In the following table is given the number of wells drilling at the 
close of January and December, 1888; the number of wells completed 
in the months of January and December, and the total number of wells 
completed during the year. 
Well record in the Linta oil fi.eld. 
Wells drilling. Jau. 31, I Dec. 31, 1888. 1888. 
Lima .......... . ....................... . .... .. ............ ......... . 
North Baltimore . ... . .. . .... . .....•. . ....•...........••..••........ . 
Findlay . ........... . .............................................. .. 
Total ............ . . . .........•...• . .••.•••.... • ......•...... . . 
1~ I 
8 
29 
14 
18 
1 
33 
Wells completed. Janu- I Decem- Total for I 
1 
ary. , b~ one year.
1 
Lima . ... . .................................................. : 5 1 9 96 
/
NorthBaltimore ... . .............••....•..••.....•..•........ 18 35 1 300 1 
Findlay . .. .. . .. . .. . .. . . .. . . . .. .. .. .. .. .. .. • .. • .. . • .. .. .. . .. . 2 1 129 
I 
St. Marys . . .. .. .. .. .. .. .. . . .. . . . . . .. .. • .. .. • .. . .. .. .. . .. .. . . . . . .. . . . . 1 6 
Total ......•......................•..••..••..••......... -25,-46j--m j 
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The JJfacksb~(Jrgh oil field.- It is equally true of the Macks burgh as of 
the Lima field, that the pipe-line runs do not show the product. The 
pipe-line runs in this field as reported in 1888, by months, are as foll~ws: 
Pipe-line 1'nns in the Macksburgh field, 1888. 
.Months. 
Ja11ua.ry ................... . 
~!~~ha~:.:: ::::::::::::::::: 
April .•••••.•..••.....••..••. 
May ....................... .. 
June ....................... . 
July ...................... .. 
I Production. , 
Bnrrels. 
16, 257 
18, 86L 
20, 526 
21, 187 
22,227 
21, 510 
21,785 
Months. 
August ....•...••........••. 
September ...•.....•••.••.•. 
October .........•.....•..... 
November. ................. . 
December .................. . 
Total. ................ . 
I Production. I 
Barrels. 
1 18, 558 
22,058 
18,809 
20,802 
20, !.150 
243, 530 
From information received the following estimate of the actual pro-
duct of this district is given, and may be regarded as approximately 
correct. 
Product of Macksbu1·gh, Ohio, dist1·ict, 1888. 
Months. Production. !J Months. 
-II 
Barrels. ~~ 20,144 July ....................... . 
25, 327 August .................... . 
23,515 September ................. . 
23,720 
1 
October .................... . 
25, 837 November .................. . 
24,426 December ................. .. 
January .................... , 
I K?.~JH~\\\\H~EY 
I . Total. ................ . 
--I 
Production. I 
Barrels. 1 
25, 335 
23, 537 
22, 945 
25,452 
25, 831 
25,516 
291, 585 
The estimated product is thus far 291,585 barrels as against pipe-line 
rnus of 243,530 barrels. 
Other distl"icts.-Outside of the Lima, the North western, and the 
l\1acksburgh di8tricts there is a small product of oil in Ohio. The mol't 
important field is the old and well-known district in the ue1ghborlwod 
of Smith's Ferry, which produees f1·om 50 to 60 barrels per day. The 
oil in this district is from the same horizon as the producing sand in 
Turkey Foot in West Virginia. At Mecca a few barrels of lubricatiug 
oil are still secured by hand baling from the shallow wells of the dis-
trict. At-Tiffin there is a prouuction of a few barrels per day. The 
whole of this oil is, however, burned on the spot. About Gibsonburgb, 
Sandusky county, there is promise of a small field, but the present 
price discourages production. The Wood county oil field is being rap-
idly pushed to the north ward. At Cambridge a few barrels of oil are 
brought up from month to month. 
The total product of Ohio outside of the Lima and Macksburgh 
fields is estimated at 100 barrels per day, or for 1888, 36,600 barrels. 
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"WEST VIRGINIA. 
As has already been pointed out in previous volumes of Mineral Re-
sources, West Virginia was at one time quite a producer of oil, but 
had for some years ceased almost entirely to yield oil for refining pur-
poses, though some quantities of lubricating oil have been produced in 
this State. Recently, however, the search for natural gas and the ex-
tension of some of the lower Pennsylvania oil fields into West Virginia 
have resulted in somewhat of a production of oil for refining pt;trposes, 
which increased rapi<lly as the year closed, the product in one of 
these new fields, the Turkey Poot, in January, being 400 barrels per 
day. A little oil is also produced in what is known as the Moundsville 
district, the well at this place being struck when drilling for gas. 
The total product of oil in the West Virginia district for 1888 is as 
follows: 
P1·oduct of oil in West Virginia in 1888. 
Districts. Production. 
-----------------------------------------
~~~~~~ ~~r~~~-s.:::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Eureka ................................................................... . 
Turkey l!'oot ..•........................................................... 
Mounds-ville ............................................••................. 
Barrels. 
4, 000.00 
81,069.63 
23,884.68 
9, 034.00 
1,460. 00 
Total................................................................ . 119,448.31 
KENTUCKY AND TENNESSEE. 
Nothing can be added to the statements contained in previous vol-
umes of Mineral Resources relative to the petroleum fields or produc-
tion of Kentucky and Tennessee. Some explorations for oil and gas 
have been prosecuted in these States during the past year, but the 
results have been of little importance commercially. The wells near 
Glasgow, in Kentucky, still yield a small quantity of oil, and possibly 
a few barrels have been produced in Tennessee, but the amount of 
product in the latter State is not of sufficient importance to justify its 
tabulation. 
Product of petroleum in Kentlwky j1·om 188:3 to 1888, inclusive. 
, ______ M_o_n_tb_·--~--' 1883. ~~ 1885. I ~~ ~~ 1888. 
I Gallons. Gallons. Gallons. Gallons. I Gaj n~- 1 Gallons. January . .. . . . . . .. . . .. . . . . 11, 136 7, 806 20, 100 12, 332
1 
Ill, hU<l 
1 
12, 501 
Febrnary ................. l l5.626 15,863 12.083 16,547 20,0!2 17,101 
Mareb . . . . . . . . . . . . . . . . . . . . 13, 977 7, 806 15, 992
1 
20, 029 16, 082 21, 032 
A \)ril .. . . . . • . • • . . • . . • . . . 19, 403 19, 666 20, 124 16, 432 12, 146 17, 166 
1 May . . . .. . . . . . . . . . . . . . . . . . 23, 283 20, 9!3 12, 484 20, 138 20, no 1 12, 871 
1 J uue .......... .. . . . . . . . . . . 19, 038 12, 157 16, l 37 16, 137 1 16, 131 12, 620 
I July ..................... - ~ 16, 112 15, 746 24, 487 12, 076 16, 119 16, 620 1 
Aug-ust................... 15, 223 15, 840 16, 057 16,021 16, 137 25,166 
S6ptem ber . . . . . . . . . . . . . . . . 18, 722 14, 310 20, 191 20, 141 16, 111 24, 562 
October............ .. . . . . . 19, 209 I 20, 174 22, 915 16, 120 16, 007 16, 711 
November................ 11,793 8, 013 16,162 16,113 15,755 16,860 
December ............... ~~~872 ~~~~~160 ~815 
Total . . . . . . . . . . . . . . . . 199, 69! 174, 1!16 . 216, 879 198, 4.65 
1 
201, 222 214, 025 
===== 1=====1=== 
Total ....... barrels . · / 4, 755 4, 148 I 5, 164 I 4, 726 I 4, 791 i 5, 096 
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INDIANA. • 
Oil has been found at many localities on the western and northern 
borders of the gas area, but as yet the only poiuts where it has been 
obtained in what might be considered paying quantities are at Mont-
pelier, Blackford couuty, and about one mile west of Portland, Jay 
county. About 50 barrels per day is what is claimed as the capacity of 
the wells at these local cities. 
CALIFORNIA. 
In California, petroleum wells are now being operated in the following 
counties: 
Alameda, Colusa, Humboldt,- Los Angeles, :Monterey, San Benito, 
San Luis Obispo, San Mateo, Santa Barbara, Santa Clara, Santa Cruz, 
and Ventura. The counties where the flow is largest are Los Angeles, 
Ventura, and Santa Cruz. 
The total flow of last year is placed at 28,993,986 gallons, or 690,333 
barrels, valued at $2 a barrel, of which Ventura county turned out 
237,000 barrels of 42 gallons each, and Los Angeles county 420,000 bar-
rels of 42 gallons each. The principal points of production are as fol-
lows: Newhall and Puente, Los Angeles county; Santa Paula, Ven-
tura county; Alma, Santa Cruz county, and Half Moon Bay, San 
Mateo county. 
The oil refinery at Alameda Point, San Francisco bay, turns out 
yearly 73,000 barrels of ga.s oil, which is consumed chiefly in San 
Francisco. 
The consumption of crude oil, has largely increased on the Pacific 
coast, where it is used as a fuel for manufacturing purposes, and would 
still further increase were the supply adequate. 
Many large inrlnstrial establishments in San Francisco, Oakland, Los 
Angeles, and smaller cities now use oil fuel under their boilers. No new 
refineries were built in 1838, but a number of new wells have been 
opened, and very vigorous prospecting is going on in many counties. 
Steamers ha,ve been built to bring the oil in bulk from the southern 
coast ports to San Francisco. The Pacific Coast Oil Company now 
manufactures about 35 pet' cent. of the naphtha used on the ·coast, and 
are iucreasing their facilities. For illuminating oils, manufactured from 
this petroleum, the a.verage price last year for 1100 fire test was 10 
cents per gallon and 15 cents for 1500 test. It is estimated that 20 per 
cent. of the product is lubricating oil. 
COLORADO. 
In the search for oil that followed its discovery in Pennsylvania, Col· 
orado shared, and oil was discovered near Oaiion City some twenty 
PETROLEUM. 465 
that it was found in paying quantities at Florence, near Canon City, in 
the neighborhood of which are the only wells that have been worked. 
There are frequent indications of oil o~er a wide territory. It is prob-
able, however, that the condition of the rocks is such that in many 
cases the oil has been lost. 
The oil bearing rock of Colorado is, according to Professor Newberry, 
the Colorado shales, the middle member of the Cretaceous group. This 
adds a new horizon to those from which oil has heretofore been ob-
tained. The supply at Findlay, in Ohio, Burkesville, in Kentucky, 
and Collingwood, Canada, comes from the lower· Silurian, while in the 
great fields of western Pennsylvania and western New York the oil is 
derived from the Devonian black shales which underlie that region, 
and have a thickness of 500 feet. The oil of Mecca, Ohio, is taken from 
the Berea grit, and originates in the Cleveland black shale which un-
derlies it. 
The crude Colorado oil has a pleasant, ethereal odor, and is easily 
refined and deodorized. The residuum is used as fuel. 
The growth of the petroleum industry at Florence, Colorado, in 1888, 
waR very great, and the oil field is now assuming an important position 
in the market. The known oil .field is confined to a small area of the 
valley of the Arkansas river and the adjacent "mesa" or table land, in 
Fremont county, and about 10 miles east of Canon City. It is reached 
by the Denver and Rio Grande, and the Atchison, Topeka and Santa Fe 
railways. The refineries are in the town of Florence, in the immediate 
neighborhood of the wells. The United Oil Company is the only pro-
ducer. This company is restricted by agreement with the Standard and 
Continental Oil companies to the territory of Colorado, New Mexico, 
Utah, Wyoming, and Montana. During 1888 the capacity of the 
refineries, which was 400 barrels per day, became insufficient, and 1t 
was increased to 1,000 barrels per day. To supply the increased capa-
city of the refineries, 16 new wells were sunk in 1888, making the total 
number of wells 46, of which 22 are productive. The deepest well is 3,047 
feet deep. None of the wells are gushers, but they fiow in a steady 
stream, yieldiug from 20 to 100 barrels per day, the average of the wells 
being about 50 barrels per day. 
The Colorculo oil, when crude~ has a gravity of 31 degrees Baume, and 
yields, ou refining, from 35 to 40 per cent. of pure white oil. It is easily 
refined and deodorized. The residuals are rich iu paraffin, and would 
be worth much more than is uow asked if the market were larger. 'fhe 
wells have failed to reach saud rock, and get oil from what are appar-
ently small reservoirs in the shale. These reservoirs, while of small 
area, seem to be connected with a source of steady supply, for instead 
of decreasing in fiow, many have increased. The crude oil contains 
about 35 per cent. of illuminants. Small quantities of later distillates 
are occasionally made on order, but the bulk of the residuals is used 
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for steam making. These residuals are sold at 50 cents per barrel of 
42 gallons. The product of the United Oil Company in 1888 was 
1,2,500,000 gallons of crude oil, or 2,500,000 gallons of refined oil. 
The product in 1887 and 1888 was as follows: 
Product of petrolennt in Colorctdo in 1887 and 1888. 
1887. 1888. 
1-------~----~----------1 ----r 
Barrels. Barrels. 
United Oil Company . _-:- _- .. -- .. -- .. -----------.-- ..• -.---- •• -.---. 56,295 1 ~ 29~ 612 Florence Oil Comp<lllY • _ •••• - _-.--.---.-----.-- .• ----- • . -------..... 20, 000 5 1' 
Total.----- •• --.---- .. --------.---.- _--- •. --.--.---.----.-- . --. 76, 295 1 297, 612 
~------ -----
The oil springs in various parts of western Colorado, especially in 
Garfield and Routt counties, have remained undeveloped. 
WYOMING. 
Petroleum has been known to exist in Wyoming for over thirty years, 
its first recorded use being as a lubricant for emigrant wagons before 
the Pacific railroads were built. Since then it has been occasionally 
used as a lubricant at the coal mines of the Territory, and some shallow 
wells have been put down near the Union Pacific and the Oregon Short 
Line rail ways, but the wells were soon abandoned. The . most produc-
tive oil territory is still far from transportation facilities, and its value 
is not yet weil known. The most valuable property developed lies in 
Carbon county, on the Popo .Agie river, and near the town of Lander. 
This tract is known by the name of the late Dr. George B. Graff, of 
Omaha, who had full faith in the oil field, but died before he could ac-
complish much. Mr. L. D. Ricketts, Territorial geologist, states con-
cerning this property : 
"These wells, which varied in depth from 350 to nearly 800 feet, were 
cased and supplied with valves to prevent the oil from escaping, but 
owing to the great gas pre~snre a large leakage cannot be prevented. 
The pressure is so great that, upon suddenly opening the valves, the 
oil spurts up 75 feet into the air hke some black-watered geyser. .After 
the pipe thus clears itself the steady flow of oil is resumed which, as 
variously estimated, will aggregate from 600 to 1,000 barrels per twenty-
four hours. .As these wells are about 100 miles from the nearest rail-
road, no oil has been shipped on account of the expense of transporta-
tion, and the oil that escapes in spite of the Yalves is wast.ed, and 
drains into several large ponds where there are always thousands of 
barrels of oil collected. Its presence is indicated long before toe pouds 
are reached by the strong but not disagreeable smell of eseaping gas. 
In color this oil is black. 'Nbcn fresh it contains a very large amount 
of absorbed gas. It will yield both illuminating and lubricating oil of 
excellent quality when distilletl, and leaves a residue which can be used 
as fuel for steam making." 
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The oil is low in illurninants, averaging, perhaps, 25 per cent. It is 
proposed (and a comp~ny has been organized for the purpose) to pipe 
the crude oil to Denver, 250 miles distant, and to sell the oil for fuel. 
The estimated cost of a 6-inch main and two pumping stations is 
$1,500,000. 
The crude oils further north and east, and away from the neighbor-
hood of volcanic disturbances, are reported to be much higher in illumi-
nants, in some cases yielding 60 per cent., but no wells have been sunk 
there. 
COST OF DRILLING "\VELLS. 
Prices per foot for drilling wells are agreed upon from time to tim3 
between the Producers' Association and the Oil Well Drillers' Union. 
The prices agreed upon in August of 1888 between these two associa-
tions were as· follows: 
All drilling in Allegany county, New York, 60 cents per foot; all drill-
ing in McKean county, Pennsylvania, 50 cents; all drilling in Warren 
and Forest counties, Pennsylvania, 55 cents; all drilling in Elk county, 
Pennsylvania, 60 cents; all drilling in Crawford county, that part of 
Venango county north of Petroleum Center, and the lower part of \Var-
ren county, 55 cents; all drilling in that part of Venango county south 
of Petroleum Center and north of Emlenton, Ularion county, 50 cents; 
all drilling in Washington county, Smith & Fergus pool, $1.25 per foot; 
all drilling in Taylorstown,$ t.15 per foot; all drilling in 1\faunt Morris, 
$1.40 per foot; all drilling in Nineveh, $2 per foot; all reaming down 
north of Emlenton, when required to shut off salt-water, 40 cents per 
foot; use of machinery north of Emlenton, 10 cents per foot. 
All water wells drilled north of Emlenton shall be paid for at tlw 
same rate as the oil wells. Where fi. ve or more wells can be secured in 
the same immediate vicinity, where no unreasonable delays are to be 
encountered, a reduction of 5 cents per foot may be made from the 
above scale, all north of Emlenton. 
CANADA. 
The oil-producing territory of Canada is situated in the county of 
Lambton, Ontario, the paying wells being confined to a belt rnuniug 
northeast and southwest for about 20 miles, with a width varying from 
1 to 4 miles. This belt is situated some 16 miles easterly of Port Sarnia, 
running nearly parallel with the Saint Clair river. In this territory 
are two districts, Petrolia and Oil Springs. · 
Petrolia, which is the center of the Canadian oil district, was settled 
in 1839. It is about 160 miles from Toronto, on Bear creek, a tributary 
of the Sydenham riYer. 
Below is given a statement of the shipments of crude and refined oil 
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au<l of tht> equivalent of both iu crude for 1887 and 1888. These ship· 
rneuts form the only baRis for calcuiating tile production: 
Pet1·oleum shipmo1ts fJ~on~ Canacla in 1887 and 1888. 
[Barrels, 45 ~allons.] 
I ~----1 ~--1887. 1888. 
Months. I - -- I 
Ccmk Rofinod _,.~:;:~~nt :·~'· ; Ro~ned I ,.~r~~~~"' l 
January . • . . . . . . . . . . . . . . . 14, 331 15, 697 51, 524 1 19, 11'2 
1 
16, 595 GO, 969 f 
I
FE'bruar,y ................ . l 15,1~2 14,282 50,!138 15,735 ! 11,758 41,008 1 
Mamb ........•.......... lfi,Ot9 15,102 5:l,8iH 17.230 12,99/l 4\1,734 
.April ..................... 17,617 6,400 ~3,617 16,749 9,28;3 :l9,956 
1 May ..............•....... 15,0-!5 • lO,oG:~ 40,227 16,:08 7,:!9-l 33,743 
July ............••••••.... 11,477 16. 006 51. 492 1.5, 204 11, 842 42,209 
Juno ...... . .•...•...•.... , ll,6ll 6,J29 27,03;3 1~,706 9,5~3 ;!6,624 
I An_gust ................... 14, 357 24, 003 74, 334 14, 978 19, 300 ():3, 241 
Sept(lni ber .. _......... . . . . 19,923 35, 605 1 OS, 0~5 15, 860 30, 482 !J:!, 090 
October .................. . 25, 2~0 3!, 923 112, 5:!6 21,913 33, i-81 106. 6!5 
November............... 23,953 26, 9:!2 1 91,383 23, 8lG , 25, 58!> I 1'7, 796 
! December ................ 1 _~!-167 __:1, 130 _ _ 71,682 .. ~~~-17,536 __ <i6,8~.t 
j Total. . . .. . . . . . . . . . . . ...... ~- ~~= ... ! 768, 345 . . . . . . . I· ...... _ . no,_ Sf~ 
The product of petroleum in Canada since 1862 is estimatetl as fol-
lows: 
Product of crude petroleum in Canadct from 1862 to 1888, iuclusirc. 
Years. 
1862 ........... . 
1863 ........... . 
1864 .•.•........ 
1865 .....•.•.... 
1866 -···· ...•.. 
H\67 ...... . .•• 
1868 ........... . 
1869 . .. -- ..... . 
1870 . . ......... . 
Ban~~~ I Y_e_ar_s_. - -i 
11, 775 1871. •..•....•.. 
82, 814 1872 ...•..••... 
90. ooo I 1873 ........ _ .. . 
110, 000 1874 ........... . 
17.'i, ooo I 1875 ....•....... 
100, 000 1876 ..•......... 
200, 000 1877 ..•..... - .. . 
250, 000 1879 ..... - ..... . 
220, 001) 11 1878 ...... . .... . 
---~----
Barco.,. I Yoom. ! 
269,397 1880 . .......... . 
308.100 I U'8l ...... ···- .. 
:!65, 052 1882 .... - .... -. 
168, E'Oi 18i!3 .........•• 
220, 000 18R4 .......... . 
312, 000 1885 ...•....... 
1 
312, 000 1886 .......... . 
312,000 1887 . ..... . .... . 
575, 000 1 1888 .......... .. 
Barrcl:1. 
350, 000 
275,000 
275, 000 
250, 000 
250, ono 
250, OO.l 
250, 000 
868, 343 
772, 39~ 
There are no reliable statistics of pro<luction in Canada. The above 
are the estimates of parties intimately connected with the industry .. 
The stocks of crude oil in possession of the tanking companies at the 
end of December, 1887 and 1888, were as follows: 
Stocks of crude petroleum of tanking contpanies at the close of tlte years 1887 and 1888. 
18S7. ,. 1888. 
I 
Barrel;;. Barrels. I 
I 
Crown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53, 979 69, 265 
~~c~O.e.~ ~r.- c-~: ~: ::~ ~:: :::::::::::.::::::::::::::::::::::::::.: 1n: !~~ 1~~: ~~i 1 
--- T-ot_a_l ····-·==·--~ -~---····························- ,21~1 2o8.7J:3j 
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In the mineral statistics report of the Geological and Natural History 
Survey of Canada is a very interesting statement relative to petroleum 
for 1887, from which the following is condensed: 
"The petroleum inspection returns as entered in the books of the 
Inland Revenue Department show that the number of packages of Can-
adian refined oil (refined petroleum and naphtha) inspected during the 
year 1Sti7 were: (1) 221,684: packages at 10 cents inspection fee; (2) 619 
packages at 5 cents inspection fee; (3) 35,134 packages at 2~ cents in-
spection fee. Rating the different packages as containing, respectively, 
35, 10, and 4 imperial gallons, we have a total of Canadian refined oils 
during the year of 7,905,666 imperial gallons, or 225,876 barrels of 35 im-
perial gallons. This at the yield of 100 crude oil tor 38 refined, corre-
sponds to 20,804,384 imperial gallons, or to 594,411 barrels of 35 impe-
rial gallons, of crude oil. Taking the average price for the year on the 
Petrolia oil exchange of 78 cents per barrel of crude oil, the value 
would be $463,641. Compared with our inspection returns_ of 1886, 
which were made up as above from the number of packages in.spectea 
entered in the books of the Inland Revenue Department, the above 
statement shows au increase in 1887 of 107,970 barrels, or of 22 per cent. 
in the quantity, but of only $25,844 in the total value. 
"In the following table will be found the quantities of Canadian oil 
inspecte<l, and the corresponding equivalents in crude oil since 1881, ob-
tained for each year by a similar calculation based on the number of 
packages entered in the books of the Inland Revenue Department: 
Canadian pet1·oleurn and naphtha inspected, and con·esponding quantities of c1·ude oil. 
Years. 
1881.-- ·- ---- --·. -··--··------·---- -·--- -- -----· 
1882.-------.-.--- -····· --·· .• - -·· ••. ---:-. --· --
1883.- -·.- -· ----·· -------·-··--·-- ····--- ------. 
1884.- -·. --- ..•. ----- ---------·---. ···- ··- ------
1885 . - - ••• -- 0 •••• "! •• - ••• - • - - • --. - •• - • - - •• - - - • - - -
1~86 ---.- - · - -··. -·- -·····.- -·. ---·-- ..••••• - --. 
11887 ·----· -·---· ··-- --·-·· --- ·---·-·.- --.---- -·· 
R fi d il l Crude I Ratio 
.
6 ne 0 8 equivalent of crude to 
mspected. calculated. refined. 
Gallons. 
5, 380,081 
5, 111,893 
6, 204,544 
6, 730,068 
5, 853,290 
6, 469,667 
7, 905, 666 
Gallons. 
10,760,162 
11,359. 7o2 
13, 787,875 
16, 825, 170 
14,633,225 
17,025, 439 
20,804,384 
100: 50 
100: 45 
100: 45 
100: 40 
100: 40 
100 : 38 
100 : 38 
"Direct returns were sent from 13 refineries, 9 of which are situated 
in Petrolia, 2 in London, 1 in Hamilton, and 1 in Sarnia; it is believed 
that the whole of the refining operations in Canada is nearly covered 
by these returns, and that there were only two other small refiners, one 
in Pet.rolia and one in Montreal, both of whom weut out of busine:>ss 
dnring the year, so that it has been impossible to ascertain the statistics 
of their production and consumpti.on. The three tanking companies of 
Petrolia have also very willingly forwarded to us the statistics of their 
operations. These returns are summarized in the following tables: 
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Main prodtwts of Cauadian 1·ejineries in 1887. 
Products. 
~~~~~~a!~f ~~;hth'~::::::::::::::::::::::::::::::::::::::: 
Black and paraffin oils (including fuel, gas, and lubricating 
oils) ...................................................... . 
Paraffin wax ...................................... Pounds . . 
Imperial gal· 
Ions. 
10,387,825 
344,570 
6, 793,461 
4oOO, 036 
Value at 
refinery. 
$991,290 
31, 447 
240,851 
24,521 
Total . • .. • • • • • • • • . • • . . .. • .. . . • . . .. . . .. . . .. .. • .. .. .. . • • . • .. . . . . .. . . .. . . . $1, 288, 109 
Main consumption of the Canadian refineries in 1887. 
Crude petroleum ...................... .. ............. Imperial gallons . . -
Sulphuric acid (a) ..•••••••......• • .... . ..• . ..•.....•..••..... . l'ounds ... . 
Soda (a) ........................................................... do . .... . 
Litharge (a) ................................ ; ....................... do ..... . 
Sulphur (a) ......................................... . ............. do ..... . 
26,737,668 
3, 215,410 
331,898 
496, 163 
96, 816 
a Tb~ quantities consumed by the Sarnia refinery could not be ascertained, but they 
were small and do not materially affect the result. 
" The above tables show that the percentage of the different oils per 
100 crude petroleum was as follows: 
Percentage of different products f1·o1n Canadian oil. 
Per cont. 
Illuminating oils . . . . .. . . .. .. . .. . . .. . .. . . . .. . . . .. . . . . .. . . . . . . . . . . .. . . . . . . . . . . . . 38. 00 
Benzine and naphtha . .. . . . .. . . . . . . . . .. . .. . . . . .. .. . . . . .. . . . .. . .. . . . . . . . .. . .. . 1. 30 
Black and paraffin oils (including fuel, gas, and lubricating oils, and paraffin 
wax) ...... . ......................................... :................... . ... 25.70 
Heavy tar and residuum, cok11, and waste (not returned) . • • • • • . • • • • . . • . . . . . . . 35. 00 
Total...... .. .. .. .. .. .. . .. .. . . . .. .. .. . . . . . .. • .. .. .. .. .. .. .. .. .. .. .. . .. .. . 100. 00 
"There were 763,933 barrels of 35 imperial gallons of crude oil con-
sumed during the year in the munufacture of illuminating oils. Be-
sides and above the 7,905,666 imperial gallons of refined petroleum and 
naphtha inspected during the year, there were also 2~36, 729 imperial 
gallons produced in the refineries, and not yet inspected at the close of 
the year. As this would indicate a stock carried over from year to 
year in the country of some 5,000,000 gallons of refined oils which is 
much more than the real stock carried, it shows that the calculations 
based on the number of packages of refined oils inspected give an in-
correct and too low result. The figures above, showing the main pro-
ducts of Capadian refineries in 1887, are consequentl.v believed to be 
about one-third too low. It is to be regretted that the Inland Revenue 
Department does not keep a record of the number of gallons inspected 
instead of the number of packages. The returns of the tanking com-
panies give the following results: 
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Tanking co~~tpanies' statement of crude oil pl'oduct in Canada in 1887. 
Barrels. 
Stocks on .January 1, 1887 .........•. •. .............•......... . ......•.....• 
Quantity of oil delivered to tanking companies from w ells in 1887 .......... . 
Quantity of oil clelin'red by tanking companies in 1887 . ........ . .......... . 
Stocks on ,January 1, 1888 •......•.....•• _ . ...•.••......... _ .. . : .....•.•.... 
'' Compared with the direct returns of the refiners the above state-
ment shows that the refiners themselves must have received directly 
from the wells about 180,000 barrels of crude petroleum during- the 
year, making the total product from the wells in 1887 to be 414,273-H-
barrels, received by tanking companies; 180,000 barrels received by 
refiners; total, 59±,273!t barrels. This total product from the wells 
in 1887 of 594:,27 4 barrels added to the balance in the :stocks on Jan-
nary 1, 1887, and on January 1, 1888, which was one of 170,399 barrels, 
gives 764,673 barrels as the quantity of oil available for consumption 
during the year, and proves tilat the direct returns from the refiners 
of their crude consumption are correct. The returns of the tanking 
companies exhibit also a decrease in the stocks at the end of 1887 of 
nearly 44 per cent. 
"Mr. James Kerr, secreta.ry of the Petrolia oil exchange, gives the 
following tables of the lmsiness during the year 1887 on that exchange 
and of the average closing prices per month for the years 1885, 1886, 
and 1887: 
Crude pett·oleunt business fo1' the yea!' 1887 of the Petrolia oil exchange, Canada. 
Price. Total sales, 
barrels of 
Month. I High-
I 35 imperial 
Open- Low- Clos- Average Average. gallons ing . est. est. in g. I closing. each. 
.January ...•.• . ...•.. 92 92 80 S.3;f 8!. 78 84.71 41,549 
1 ~ea~~lla~·:.:: :::::::::: 831. 84! 7M 791 81.63 g2. 38 37,969 79~ 79! 75 77;}; 76.72 1 78.26 44,76::1 
.April ........••••..•.. 77 77 74 74~ 75 04 75.61 36, 153 
May .... ...•.......... 
74 I 74 76 67! 69.29 75.89 34, 46~ 
.June ............ .. .. . 67~ 68t 66 68~ 67.26 73.42 35,937 
July ....•. . ........... 6BE 68! 66! 66~ 67.50 72.34 18, 127 
.August . -· ... . ... . .. ~~~ I s:J l . 66~ 82~ 71.36 iS. f,5 31, Oll 2 September .......... . 84 78~ 79 81.03 83. 78 32, 6:!9 October . ___ _ .. _ ..... . 79:1 79~ 75 75~ 77. 12 ·· ~ 25, 338 November . ...... . .. . 75~ I 7~ 76 73J 72. 21 . Z~i 20,479 December ....••...... 73~ 80 72~ 76 I 76.30 I :1 47,836 
----
I~~~ ~~~7 c·a:li~:: :::::: · ·--~~ - - ·- - ~~ --~ ----~~-- ~- --.:~ .. / ·--~~--~~ - .... :~ .. -· 1 4~g; ~~~ 
J Total .•••••......••...... · · · · · · .
1
. · • • • • • · ···· ··· ·I ········· ·I· ······- ·· j---"4s~ 
''The above is a resume of sales and re-sales of crnde oil warehouse 
certificates on the Petrolia oil exchange during the year 1887, and in-
dicates the market price of petroleum oil (crude) as stated in ware-
house. The further charge of 3 cents per barrel is made wh~n the oil 
is d.-.liverc<l for pipeage to refiners in each case. 
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Ave1·age closing price of crude oil on Petrolia oil exchange, Canada. 
Montho. T 188;. ~  ~887. 
t~~!~~~~ ~:::::::::::::::::: ~::::::::::::::::::::::::::::::::::: l 
April. ......................................................... . 
May ........................................................... . 
June .......................................................... . 
July ........................................................... . 
August ....................................................... . 
~~f~~~rb~~. : :: ~: : :::::: : : : :: : : : : :: : ::::::: :::: :: : ::::: :::: :: : :: : 
November ..................................................... . 
December ..................................................... . 
Year .......................................................... . 
Ex1Jorts of Canadian pet1·ole111n in 1887. 
751 
851 
83~ 
80! 
78 
79 
8:~ 
91! 
89;\ 
~~~ I 83.~ 
8:!1 
R8~ 
88! 
89} 
90 
90 
90 
80 
75~ 
73 
84! 
93~ 
97 
86~ 
841 
81'1 
+~~ 
69! 
67i 
67~ 
71! 
81 
77! 
721 
7til 
78 
Provinces. r Gallons. Value. 
~------- --
Ontario . . . . . . . ................................................. ' 472, 362 $13, 616 
Quebec .. .. .. . .. . . .. .. .. ....... .. . . .. . .. . .... ... .. . . .. .. . .... ... 91ti 147 
Nova Scotia.................................................... 281 68 
Total ..................................................... . 473, 559 I $l3, 831 
"Of the foll,owing tables the first is from the inspection returns of 
the Inland Revenue Department, the second is from the returns of the 
Customs Department, and the last shows the imports of crude oil, cal-
culated by taking the difference between the . totals of the first and 
second tables:" 
Refined petroleum and naphtha in~ported and inspected in Canada. 
Years. Imperial gallons. 
1,111, 338 
1, 226,918 
1,110, 580 
1, 231, 984 
1, 211,152 
1, 584,422 
1, 511,433 
Imports of c1·ude and refined pet?·olezm~ into Canada. 
I 
1886. 
., Provinces. 
--------" --'------------------I--G_a_llons.~-V-alne. 
1887 . 
Gallons. Value. 
Ontario................................ 1, 563, 864 $179, 756 1, 688, 611 $174, 768 
~~~~e~coti~·::: :::::::::::::::: :·:: ::::. ~~~: ~~~ ~~: ~~~ ~~~: ~~~ ~~: g~~ 
New Brunswick....................... 804,911 82,636 820,639 61,697 
Prince Edward Island................. 170, 736 18, 818
1 
173, 852 13, 793 
Manitoba.............................. 7, G27 871 15, !l86 1,905 
British Columbia ..................... "l-:-~3, 921 __ so, 934 __ 198, 913 __ 44,826 
Total. .................. · ......... ·I 4, 179, 851 $oi69, 231 I 4, 465, 044 . $!l29, 612 
PETROLEUM. 
C1·ude ]HJirolemn imported. 
Years. 
1885 ---····················· ....................................... ····-··· 
1886 .. - ..... - ......................... -................ - .. - ...... - •• -.- •• --
1887 ...................................................................... . 
Imperial 
gallons. 
2, 599,064 
2, 595,429 
2,953,611 
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NEW ZEALAND. 
In a recent note on the" Petroleum and Native Paraffin of New Zea-
land," Mr. R. W. Emerson .1.\'Iaclvor states that petroleum has been 
known to exist iuseverallocalities inN ew Zealand since 1866, but it is only 
within recent years that attempts have been made to ascertain whether 
tbe oil occurs in sufficient quantity to have a commercial value. The 
first discovery was made at Waiapu, Poverty bay, on the east coast of 
the provincial district of Auckland, and the second one at 1_\lfanntabi, 
Waiapu, East Cape. 1\'Iany thousands of pounds have been spent in 
boring operations, but, though fair quantities of good oil are generally 
obtainable, no steady snpply has been found. The depth of the borings 
made has exceeded 1,000 feet. The oil obtained from the first locality 
named much resembles Canadian oil. By several successive distilla-
tions, and treatment with acid and alkali, it yields from 65 to 70 per cent. 
of excellent illuminating oil, having a spPcific gravity of 0.84:4: at 15.5 de-
grees centigrade. The oil obtained at Manutahi bas a pale brown color, 
is nearly transparent, and has a specific gravity of 0.830 at 15.5 degrees 
centigrade. It contains very little solid paraffin, and on distillation 
yields about 80 per cent. of illuminating oil, fit for use in ordinary lamps. 
When subjected to two more distillations, about 65 per cent. of oil of 
specific gravity 0.812 is obtained. The natural gas which escapes from 
the ground in some places consists mainly of methane, but burns with 
a bright luminous flame, owing to the presence of higher paraffins in 
the form of vapor. Large quantities of a white or gray, somewhat gela-
tinous, substance occur on the property of the South Pacific Petroleum 
Company, and examination has shown it to vary in composition. Sam-
ples submitted to Mr. W. E. Dixon, of Sydne~~, New South Wales, Mr. 
J. Cosmo Newbury, of :Melbourne, and to 1\'Ir. l\Iaclyor were found to 
contain a large percentage of solid paraffin, and to consist of a sub-
stance whicl1, when heated, would neither melt nor burn, but simply 
charred. Mr. Skey, chemist to the New Zealand Geological Survey, 
examined the material and reported it to be a sort of dopplerite, or, 
at least, a body allied in chemical composition to that mineral. Mr. 
Maclvor found, however, that on charring it ''the smell of burning 
feathers" was perceptible, indicating the presence of a proportion of 
nitrogen. 
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B URl\IAH. 
The companies for working petroleum on the Aracan coast have failed, 
and earth oil there is raised only by native workers on a limited scale. 
The upper Bnrmah oil field, near Yenangyoung! is being prospected, 
and the old oil wells are being worked under the same system as under 
the Burmese rnle. The oil is brought down to Rangoon to a refiner~r. 
It yield8 a comparatively small portion of burning oil, and the industry 
is not at present flourishing. At the end of the year the Khatun oil 
field in Beloochistan was still being investigated, and it is hoped that 
it may pay to burn this oil in locomotives on the Quetta railway. 
COLOMBIA. 
Mr. Alexander J. Jones, consul at Barranquilla, Colombia, reports • 
under date of November, 1888, that an American mining engineer has 
lately reported that petroleum exists in very considerable quantities in 
Tubara,12 miles from Barranquilla. This is all the information given 
relative to the deposit. 
JAPAN. 
In an article on petroleum and natural gas in Japan, pubh8hed in 
the Ame·rioan .1llanujaoturer, Mr. Jinzoo Adachi gives a clear statement 
relative to the occurrence of these products in that country, from which 
we condense the following relative to petroleum. This should be noted 
in connection with the article on natural gas in Japan. 
It is said in Japanese history that, "In the seventh year of Tenji-
Tenno, the thirty-ninth Emperor (668 A. D.), a province of Koshi (now 
Echigo, Etchiu, etc.) presented to the Emperor a water (Petroleum) 
and an earth (coal) to be burned instead of wood and oil." This seems 
to have been the first discovery of petroleum and coal in the empire. 
The rocks of the oil region are undoubtedly of the Tertiary forma-
tion. In Yesso, l\Ir. Benjamin Smith Lyman, who began his researche8 
into .the geology of Japan in 1876, named them the Tosbibetsn group, 
which is to distinguish them from the Horumui or coal-bearing group. 
Lately, Dr. D. Brauns, professor of geology in the University of Tokio, 
mentions that the Toshiuetsu group is representative of the Upper Plio-
cene, and Horumui group, the Miocene. The oil-bearing rocks in Echigo 
consist of soft greenish-gray shales and gray fine-grained sand rocks, 
sometimes with small quartz pebbles. Mr. Lyman says: 
"The oil-bearing formation seems to be of nearly, if not exactly, the 
same age as that of Yesso, the Toshibetsu group, and resembles it not 
only in the oil deposits and cold mineral springs, but in many of its de-
posits of fibrous lignite, a~:; well as in some degree in lithological cltar-
acter and, apparently,-in fossils. In Echigo, however, fibrous lignite is 
sometimes closely associated with black shining coal. It seems there-
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fore highly probable that the formation may be, at least in part, some-
what older than the Toshibetsu group observed in Yesso, perhaps cov-
ering a portion of the gap between the Yesso Toshibetsu rocks and the 
older Horumui, or coal-bearing group, and at any rate of Tertiary age." 
The oil-bearing rocks appear generally to be in folds that have axes 
running nearly northeast and southwest; sometimes so sharply waving 
as to form perfectly closed folds with the dip reversed on one side. The 
reversed dip is in all cases towards the neighbormg sea-shore, to• the 
northwest in Echigo and to the southeast in Tootoomi. Bnt the struct-
ure is still further complicated by folding with nearly north and south 
axes, which causes the strike of the northeasterly and southwesterly 
set of axes to have a wave form, and shows them to have existed earlier 
than the north and south one. The two sets of axes were also observed 
by the writer in the Yesso coal surveys, and their relative ages appeared 
there to be the same as here, though the surveys there did not happen 
to make it quite so clear. The north and south direction already re-
marked in regard to the volcanic mouutains of Kiushiu would seem 
likely to be of the same late date as the later folding of the oil fields. 
The name of the place, Kusodsu, in Echigo, where oil is found is the 
name given in the country to rock oil, and means stinking water, and 
the very fact that the word is by contraction so much changed from its 
original form, Kusai-Midze, shows, of itself, considerable antiquity. 
The present mode of dri1ling wells is very simple, and not many more 
men are needed than for boring with steam. The digging' is all done 
by two men, one of whom digs in the morning from 9 o'clock until noon, 
aud the other from noon until 3. The one who is not digging 
works the large blowing machine or bellows that continually sends 
fresh air to the bottom of the well. The blowing apparatus is nothing 
but a wooden box about 6 feet long by 3 wide and 2 deep, with a board 
of the same length and width turning on it upon a horizontal axis at 
the middle of each long side of the box and with a vertical division be-
low the board between the two ends of the box. The workman stands 
upon the board and walks from one end of it to the other alternatdy, 
pressing down first one end and then the other. At his first step on each 
end he gives a smart blow with his foot, so as to close with the jerk a 
small valve (0.3 foot square) beneath each end of the board, a valve 
that opens by its own weight when the end of the board rises. The air, 
therefore, is driven first from one end of the box then from the other into 
an air pipe, about 0.8 foot square, provided at the top of course with a 
small valve for each end of the blowing box, and made of boards in 
lengths of about 6 feet and placed in one corner of the well. The wen 
is besides timbered with larger pieces at the corners and light cross-
pieces, which serve also as a ladder for going up and down, though at 
such a time in addition a rope is tied around the body under the arms, 
and held by several men above the mouth of the well. The earth or 
rock dug up is brought out of the well in rope nets by means of rope 
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that passes over a wheell foot in diameter hung just under the roof of 
the hut, about 10 feet above the mouth of the well, and is pulled up by 
three men, one at each corner of one side of the well and the third in 
' a hole 2 or 3 feet deep and a foot and a balf wide, tlug alongside of the 
well." 
1\ir. Kada reports that he found the prices at Coarto, in September, 
1878, to be as follows: 
Cost of digging a well in Japan. 
One l1oard, 9 feet long, enough for one length of timbering .........•......... $0. 136 
I<' our posts, each 4 feet long, for one length of timbering...................... 0. 125 
Twelve cross-pieces for one length of t.im bering.. . . . . . • . . • . . . . . . • . . . . . . • . . . . . 0. 168 
Material for one length (4 feet) timbering.................................... 0. 429 
One hut ................. ----·- ....•.. _------··---·-·------.----- ..... ---------
8~: fe~~t~e~~~lp:, ~1~el0~~_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_·_-_-_·_-_-_-_-_-_-_-_-_-_ _-_-_-_-~: ::::::::·:: :: 
One wheel (two are needed for one well).--- .. ----- ..........•........ ------
One lar~e bucket . . . . . . . . . . ................................... __ ........... . 
One well bucket (four are need ell for one well) .............................. . 
Sixty feet straw rope (each well needs three a'lloug as its depth) ........... . 
One pick (two or three are needed for one well ; a lar.ge one weighs 20 pounds, 
a small one Hi pounds).......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 
One rake ..............................................................•..... 
One rope net (for raising earth; three are needed for every 5 fathoms) ...••.. 
One oil-paper for skylight ......•....•................................... -- .... 
Onedi:gger's daily wages (without food) ..............•................•.•.... 
I 
One common laborer·s daily wages (without food) ................. -- ........ . 
One shoo rice beer (one must be :riven daily to the workmen all together) about 
5. 000 
5. 000 
0.166 
1. 26 
1. 25 
0. 74 
0.13 
(?) 
0. 75 
0.15 
0. 31 
0. 25 
0. 08 
0.065 
., 
The following is the number of workmen needed in Japanese oil-well 
digging, according to depth : 
Japanese workmen needed to dig a pet1·oleum tvell. 
Depth. I Men. I 
1 to 20 fathoms (5.8feet each) ...................................... ,.... ....... 4 1 
20 to 30 fathoms ...•.•...........................................•••....... --. .. . 6 
30 to 40 fathom~................................................................. 7 
40 to 50 fathoms . .. . .. . .. . . . . .. . . . ...••. .... .• . ... ....... .. . .. . .. . . . ... . . . .. .. . .. B 
50 to 60 fathoms................................................................. 9 
60 to iO fathoms................................................................. 10 
In 1879 the number of productive wells was 874; average daily yield, 
4 gallons; average depth~ 177 feet; greatest depth, 780 feet. Mr. Kada 
gives the following as the results of oil refining at Coarto: 
Refined products of Japanese petroleum. 
--- --- ----- -------
I 
1
Per cent. 
i i:m~:rf:::::::: :::~:::: ~:~ ::::::::::::::::: • :::::-::::::::::::::::::::::: Jl -- !! I Aaphalt ..•.•......•...•.•.••..••.••••....•.••.••..••..••.•..•••.••.•..•.... ···~-~~ 
PETROLEU;\1. 
The oil fields in Japan do not seem to be very promising, according 
to the results of the geological survey under 1\fr. Lyman, wlio made the 
examination very carefully from 1876 to 1879, and published rPports 
which contain full information of the oil regions. The Atnerican method 
of oil drilling has been tried twice, but bas failed. There are no wagon 
roads on which to transfer such heavy machines as would be needecl, 
and no shops to repair them when they are broken. 1\fost of the oil is 
obtained from wells dug by cheap labor, which methods are in those re-
gions cheaper than the artesian wells. 
Total product of pet1·oleurn in Japan from 1874 to 1884. 
Years. I Quantity II Years. 
J "Kwan." 1------------------- ---------
1874 ........................... I 123, 156 1 1880 .......................... . 
1875 ...•.•...•••..•..•...... . ··j 193,208 1881 ......................... .. 
1876........................... 316, 212 1882 ..•......••.....•••.•.•.... 
1877 . --- .•••.••...•.. -- ... -.... 404, 560 1883 .. - .. - •.•.••.•••. - .•.••.•.. 
~~~g : ::: : : : : : : : : : : : : : : : : : : : : : : : I ~~~: ~~i ,. 1884 .....••..••..••..••.. _ •.... 
Produ,ct of pet1·olemn in Japan in 1883. 
Provinces. 
~~~~g~~i:: :::::::::::::::::::::::::: 
Quantity 
''Kwan.'" 
732,477) 
89,338 1 
• 
Quantity 
"Kwan." 
I, 078, !!54 
708,984 
820,589 
866,377 
1, 139, 624 
Ugo ............................... .. 35, 593 > $106, 668 
8,689 1 
112 420,661 $420 
Shinano ........................... .. 
Ishicari ............................ . 280) 
NOTE. -Kw~m=8! lbs.; Tsubu=36 square feet . 
.A specimen of about 400 cubic centimeters of oil from Ecb.igo was 
taken by Mr. J. Ban from the middle well of Y. Nishimura in the vil-
lage of 1\fiyohoji. It proved to be of a dark olive green color, and in 
thin films transmits a yellowish brown. At the ordinary temperature 
(600 Fahrenheit) it is moderately limpid, and bas a slight odor of 
naphtha. Its specific gravity is 0.813 or 43~ degrees of Baume's scale 
at 52o Fahrenheit, and it burns at from 1940 to 2370 F. It burns in 
the natural state in a common lamp with a bright flame, a little smoky, 
and with a strong light for five minutes. After ten minutes the flame 
begins to cool, and after twenty minutes it smokes and goes out. The 
oil was subjected to slow distillation by a careful application of regulated 
beat of different degrees until the vapor had completely escaped, and a 
series of hydrocarbons had been separated. In the first place just 300 
cubic centimeters of the oil weighed 24.39 grams; this ·was placed in a 
tubulated glass retort holding about one liter, and in the tubulus a 
Celsuis thermometer was inserted with a good perforated cork, as usual, 
to indicate the temperature of the liquid within. The following table 
shows the re~ults: 
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Distillates j1·om Japanese petroleum. 
I Specific Per cent. I Per cent.\ Color. to to vol- j gravity. weight. ume. 
l-1-. -B-el-ow-10-o-o<..J-'.--11-h-o-ur-s-.. -•. -.. -. -.. -.. -.. ·
1
-Co-1-or-le-ss-.-. - .. 
1~ 0. 737 ~ ~~ 
2. 1000-1450 C.-19~ hours .. .. . .. .. .. .. Li~ht yellow _ 0. 797 31. 98 32. 00 
I 3. 145o-310o C.-8~ hours . . . . . . . . . . . . . . Bnght yellow. 0. 847 17. 61 12. 67 4. Without thermometer, 10 hours .... Yellow ....... Not taken 21.92 13.64 
'1 5. £~!:.:::: :::::: :::::·. ::::::::::::::: . ~-~~-c-~:: :::::::
1
:::::::::::: _J: ~~} _ 20.03 
Total.... .. .. . • . . . • . .. .. . • . . .. • • .. . . . .. • . • • . . .. . .. .. . . .. .. .. . . 100. 00 1~0. 00 
Temperature and time. 
The portions No. 1 and No. 2 were submitted to fractional conden-
sation according to the method of Mr. 0. M. Warren (American Jo'ltrnal 
of Science, second series, Volume XXXIX, No. 117), and continuing the 
temperature to 199.40-208.40 F. 92.34 per cent. of benzine was obtained 
- from No. 1, or 20 per cent. of the original volume, and 4.06 per cent. 
from No. 2, or 1.30 per cent. of the original volume. It is highly vola-
tile and takes fire from a match at the common temperature, and burns 
with a smoky flame. No. 2 is a good burning oil. It is slightly colored 
and has little smell, .and burns with a bright flame. 
No. 3 is a common burning oil; it is colored yellow and has a rich 
smell, and burns with a bright red flame and a strong light. After ob-
taining this oil the tarry matter was transferred into a weighed earthen 
retort and distilled. No.4 is a dark yellowish heavy liquid which is used 
for lubricating machinery. This oil was obtained from the earthen re-
tort by distilling to dryness. No. 5 is hard compact coke, and was de-
termined by subtracting the weight of the retort from the weight of 
the ret~r.t and its contents. 
After treating with sulphuric acid and soda, the oils No.2 and No.3 
became quite colorless. No paraffin could be detected by cooling the 
heavy oils in a mixture of salt and ice. 
A well in Japan 300 feet deep would cost $300, and would be com-
pleted in three months. This is about the average depth, cost, and 
time. 
There are no flowing wells in the Japanese oil regions. The oil is 
never pumped, but is hoisted out of the well by buckets. These buckets 
are attached to a rope, which runs over a wheel at the surface, antl 
while one bucket is coming up the other is going down, the weight of 
the empty bucket thus helping the one man who does the hoisting. The 
average bucket contains 5 gallons. 
RUSSIA. 
Though there was a decided increase not only jn the production of 
Russia:r;I petroleum in 1888 but in its export as well, there are indications 
that the marvelous production that has marked the Baku district is de-
clining and it is further evident that" the world at large is not taking so 
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kindly to the Russian product as it did in 1887. The consumption of 
Russian oil outside of Russia itHelf is declining, and American oil, which 
for a while seemed to be losing its prestige in some of the markets in 
the world, is regaining it. 
The product and exports of petroleum in the Baku oil fields for the 
past five years is given below. This statement is largely an estimate, 
as are all statements of production from Russia, no accurate figures of 
the product of petroleum being kept. The amount of product is esti-
mated from the output of refined oil and illuminating distillate, of 
which fairly correct statistics are obtainable, upon the basis of 3~ gal-
lons of crude to every gallon of these products. To this amount is 
added the crude oil shipped. 
Product and exports of Russian oilr from 1884 to 1888, inclusive, in poods of 36,067 ponnds. 
\-___ -_____________ Y_e_a_rs __________________ ,_P_r_od_u_c_ti-on_. ~--~-x-po-rt_s_. _, 
. 1884......................................................... 89,000.000 
I 1885............ ...................... ... • • • . •• • .. .. . .. • .. . . . 115, OllO, 000 
I tiit::::::::::::::::::::::::::: :::::::::::: ::::::::::::::::: Ut ~~~; ~~~ 
These amounts reduced to pounds would be as follows : 
54,685,429 
68,601,310 
72,819,104 
79, 495, 123 
117, 821, 020 
Product and export of Russi£tn oil from 1884 to 1888, inclusit'e, in pounds. 
________________ Y_e_M_s_·---------------- I--P-ro_d_u_ct-io_n __ . j ___ E_xp_o_rt_. __ 
11 
1884 .............. -.-- ...... - ................. -- •• - •..... 
1885 ......................... : .......................... . 
1886 .................................................... . 
1887 . . - .. . .. -- ........... - .. - ................ - ... - •. - .. .. 
1888 .................................................... . 
Pounds. 
3, 209, 963, 000 
4, 147, 705,000 
4, 436, 241, 000 
4, 724, 777. 000 
5, 951, 055, 000 
Pounds. 
1' 972, 339, 368 
2, 474, 243,448 
2, 627, 4!8, 634 
2, 867, 155, 759 
4, 249, 450, ns I 
Now, assuming that the weight of the oil is 6. 75 pounds to a gallon and 
that the barrel contains42 gallons, the production and export of oil in the 
Baku oil fields, frd\n 1884 to 1888, in barrels of 42 gallons would be as fol-
lows: 
Product and export of Russian oil f'ron~ 1884 to 1888, inclusive, in bm·1·els. 
Years. I Production. I Export. 
I ~~~:::::::: ::::::::::::::::::::::::::::::::::::::::::::::::: 
1886 ............... -.-- ... - .... -- ... - ....... - ••• --- ... -- • . --. 
1887 ...................... ---- ... -- .... -- .......... - ....... .. 
1888 ........................................................ ! 
BaT1'els. 
11,322,267 
14,630,352 
15, 64R, 116 I 
16, 665, 527 
20,991,375 
I 
Barrels. 
6, 957,105 
8, 121, 49o 1 
9, 267,896 
10,113,424 
14,989,244 
Early in 1889 the alarm regarding the impending exhaustion of the 
Baku oil fields was given, which was followed by considerable advance 
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in price. The increased price brought a larger production and the 
excitement has subsided. A recent statement relative to the outlook 
in Baku says: ''Intelligence has been received here from Baku to the 
effect that a permanent decrease is showing itself in the production of 
naphtlla in tllat region, and that there is probability of a very serious 
crisis shortly coming. The naphtha basins of the Apsheron Peninsula 
and Bibicicat are no doubt still very productive, but the yield is 110 
longer to be relied on. Almost all the factories at Baku are suffering 
for want of the raw product. The price has risen from 2 co pecks to 5 or 
6 copecks per pood." 
• 
NATURAL GAS. 
BY JOSEPH D. WEEKS. 
In but one instance have the operations of the drill, in 1888, added 
any important natural gas field to those known at the close of 1887. 
The result of drilling has been the defining of boundaries of gas fields 
known before, and the opening up in old fields of new wells to increase 
the supply, and in some instances of new gas horizons. In the Washing- · 
· ton county, Penusylvania, field, for example, almost all the gas produced 
at the close of 1888 was from a lower sand than that furnishing the sup-
plies in the earlier history of the field. It is also true that in what may 
be regarded as an extension of the Grapeville district a new gas horizon 
bas been found in the sand that produced no gas in the older part of 
the field. The single exception noted above is the development of the 
Meade county district in Kentucky, and the arrangements to pipe this 
gas to Louisville. This field is fully described in connection with the 
statement relative to Kentucky. 
During the year 1883 there was a large increase in the production of 
natural gas; not so large, however, as in previous years. At the same 
time it is to be noted there has been relatively a much larger consump-
tion, that is, a much greater proportion of the gas produced has been util-
ized and less permitted to go to waste than in prm·ious years. Further-
more, the gas used has been employed more effectively, a larger propor-
tion of its heating power having been utilized. 
he knowledge concerning the geological distribution of natural gas 
in the United States is still the same as stated in Miueral Resources 
for 1887. It is found from the Drift to the Potsdam, but it occurs 
chiefly in the Trenton limestones of Ohio, and the Paleozoic strata of 
the upper Coal Measures of Pennsylvania. The question of the geologi-
cal distribution of natural gas has already been treated of in previous 
volumes of Mineral Resources, and will also be discussed to some ex-
tent in this report in connection with several gas fields. It is, there-
fore, not necessary to enter into a discussion of the subject here. 
TOTAL CONSUMPTION OF NATURAL GAS IN THE UNITED S'fATES. 
It is impossible to ascertain the total product or even the consump-
tion of natural gas in the United· States. While a great many wells 
have been accurately measured, these measurements only give the rate 
of production for the moment when the observations were taken. The 
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rate changes not only from day to day, but from hour to hour and from 
moment to moment. It is usually greater in the morning; it varies with 
tlle temperature and with the state of the barometer. It will thus ap· 
pear that, while an estimate of the yearly production could be made for 
the wells that have been mPasured, it is evident that even this would 
be only a rough approximation, while for those wells that have not been 
measured only the wildest guess could be made; and since the tendency 
is to very much overestimate the production, such estimates would have 
but very little value. Nor is it possible to arrive at the consumption of 
gas in cubic feet. It might be possible to ascertain in a given locality, 
for example, bow many mills, how many furnaces, how many boilers, 
how many grates were using natural gas, but the rate of consumption 
in furnaces, boilers, and grates varies greatly. Pittsburgh measure-
ments show that while some furnaces use but 13,000 cubic feet of gas to 
produce a ton of iron others use 35,000 cubic feet,. and still others as 
much as 65,000 cubic feet. · 
The best basis of calculation, therefore, is that which has been given 
in previous volumes of Mineral Resources of the United States, viz: 
the coal displaced by gas. Where coal is not used in a locality, or 
where it furnishes only a portion of the fuel, the value of wood or other 
fuel used is regarded as the value of coal displaced, and an estim'ate of 
the tonnage of coal that would be displaced is made, based ou the sell-
ing price of coal in that locality. 
The total displacement of coal by natural gas in 1888 and its value 
are as follows : 
.A.rnonnt of coal diBplaced by natnral gaB in 1888, and itB value. 
Locality. Coal dis-placed. 
Pennsylvania: Short tons. 
Allegheny county ... . .... -.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7, 302, 700 
Remainder of Pittsburgh district . .. . .................... 2, 447, 330 
Western Pennsylvania, outside of Pittsburgh district . .. 2, 693, 800 
Value. 
$10, 223, 780 
3, 670,995 
5, 387,600 
Total Pennsylvania..................................... 12,443, 830 19, 282, 375 
New York . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 121>, 000 332, 500 
Ohio...... ..... ...... .. ....... ... ...... ...... ...... .......... 750,000 1, 500,000 
~d~!n~i:~i~i~ ~ :::::::::: ~:: :::::::::::::::::::::::::::::::::: 6~~; ~~g 1, ~~g; ~~~ i 
Elsewhere ............... .................................... -~ 000 --~ 000 r 
Total .. .. .. • .. .. .. .. .. . • • • . • . . .. .. . •• • . .. • • .. .. .. . . .. .. . 14, 063, 830 22, 629, 875 
. 
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Similar statements for 1885 to 1888 .are as follows : 
A'rnount and valne of coal displaced by natural gas from 1885 to 188t!, inclnsive. 
Localities. 
1885. 
Coal dis- J 
placed. 1 Value. 
Coal dis-
placed. 
1886. 
Value. 
I Pennsylvania: Short tons. ShoTt tons. 
AlleJ:theny county . . . . . . . . . . . . . 2, 000, 000 $2, 500, 000 4, 000, 000 $5, 000, 000 
RemainderofPittsburghdistrict 500, 000 750, 000 1, 000, 000 1, 500, 000 
Western Pennsylvania, outside 
of Pittsburgh district......... 500, 000 1 1, 250, 000 1, 000, 000 2, 500, 000 
New York........................... 56,000 196, 000 60.000 210, 000 
Ohio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50, 000 100, 000 200, 000 400, 000 
West Virginia ........ --.--·-----.... 20, 000 40,000 30,000 60, 000 
Indiana...... . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150, 000 300, 000 
~~~~~: :::::: : :: : : : : : : : : :::: : : : : : ~: :: • - .•.•• -~~~. I .••••. ~~- ~~~. ~: ~~~ ~: ~g~ 
Michigan ........................................ ; . .. . .. . . . . . . 4, 000 12, 000 
Elsewhere .. _ .............. _......... 5, 000 I 20, 000 5, 000 20, 000 
_ 1'otaL __ .... __ ....... ____ .. __ .. -l---s.;l,6o0 '4,857:200 "6,453;ooo 10,012,ooo 
f __ 1888. -1 
Localities. 
1887. 
Coal dis-
placed. I Coal dis-Value. placed. 
Pennsylvania: Short tons. ----~ Short t:ns. 
Allegheny county..... . . . . . . . . . 5, 477, 000 $6, 846, 250 7, 302, 700 
Remainder ofPittsburgh uistrict 1, 610, 500 2, 415, 750 2, 447, 330 
Western Pennsylvania, outside 
Value. 
$10, 223, 780 
a, 670,995 
of Pittsburgh uistl'ict.-------- ~5, 500 4, 487, 500 2, 693,800 __ 5, 387,600 I 
Total Pennsylvania............. 8, 883, 000 1 13, 749, 500 12, 443, 830 19, 282, 375 
New York........................... 111,000 333,000 125,000 332,500 
Ohio . .. . .. .. .. . .. .. .. .. . . . . .. . . . .. .. . 500, 000 1, 000, 000 750, 000 1, 500, 000 
West Vil'ginia....................... 60, 000 120, 000 60, 000 120, 000 
Indiana .. _ ................ : . . .. .. . . . . 300, 000 600, 000 660, 000 1, 320, 000 
Elsewhere ..... ___ ..... ... . . . . .. .. .. . 5, 000 15, 000 25, 000 75, 000 
Total ............... ; . . . . . . . . . . . 9, 859, 000 15, 817, 500 14, 063, 830 22, 629, 875 
From the above tables it will appear that the total consumption of 
natural gas in the United States in 1888, measured in coal displace-
ments, was 14,063,830 tons, as compared with 97859,000 tons in 1887, 
the amount of gas used in 1888 being equivalent to a displacement of 
4,204,830 tons, or 42~ per cent. more than in 1887. 
An unusual amount of labor has been expended in endeaYoring to se-
cure accurate returns as to the amount of coal displaced by natural 
gas, especially in Ohio and Indiana. Two difficulties have been en-
countered in securing accurate statemeu ts. The first grows out of the 
tendency to unduly magnify the amount of the product of gas, and 
consequently the amount consumed in various industrial establish-
ments and in domestic and other private uses. The second difficulty 
bas been the lack of exact information. In a given establishment, for 
example, it must be known how much coal was used prior to the in-
troduction of natural gas in order to secure a given result. The use 
of gas, which in many cases has led to an increase in the extent and 
consequent capacity of the plant, has also in a large number of in· 
I· 
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stances led to somewhat of a11 increase by reason of the greater 
facilities for manufacture. It is also trne that at many establish-
ments economy would be pra.cticed when coal was used and paitl for by 
the ton that is not necessary when natural gas i~ used, the methods of 
payment not requiring these economies. As the result, however, of in-
vestigation at individual works and the checking of these returns by • 
the estimated figures of those who are acquainted, in the first place, 
with the probable production of gas, and in the second place with the 
consumption of coal in rolling mills, glass works, and other industrial 
establishments, the figures given, as the coal equivalent of the con-
sumption of natural gas, are believed to be correct. Some of the state-
ments secured in connection with this attempt to arrive at the actual 
consumption of gas, and equivalent coal displacement, have been of 
great interest and will well repay publication. Mr. J. W. Righter, su-
perintendent of the City Gas Works of Findlay, Ohio, writing of the 
·actual consumption of gas in that city, makes the following statement: 
Consuntption of natuml gas in Findlay, Ohio, per yem·. 
For domestic use ..••.•............•...•...•...•..••..•..... . ...... 
In gla-ss works.. . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • • • . . • . . . . . ...... . 
In iron works .........................................•........... 
In machinery establishments .•..••.....•....•..•..•••.....•.••... 
In clay and lime works .......................................... . 
Miscellaneous uses ............................................... . 
Cubic feot •• 
2, 820, 000, 000 
2, 970, 000, 000 
2, 970, 000, 000 
390, 000, 000 
720, 000, 000 
365, 000, 000 
Total . . . . . . . . . . • . . . . . . . • . . • • • . • • . . • • . • • • . . . . . . . • . . • • . . . • . . . . 10, 235, 000, 000 
--~---- -----
Mr. Righter says: ''It would be safe to divide this amount by 28,000, 
the amount of gas which, in my judgment, it takes to equal a ton of 
coal, whtch would equal 365,555 tons of coal per year." While there is 
no doubt that Mr. Righter is approximately correct in taking 28,000 
feet of gas in heating value as equivalent to a ton of coal, it is probable 
that, were coal to be used to perform the same work that is done by 
the amount of gas above named, the economies in the use of the coal 
would be so great that it would very materially reduce the coal used 
below the 365,555 tons, of which this gas is the equivalent. 
Relative to the amount of coal displaced by natural gas in Lima, Mr. 
George P. Waldorf, general manager of the Lima Rock Gas Company, 
gives the following statement: 
Coal displace£l by uatuml gas in Lima, Ohio. 
---------------------------------------------~--------
Tons. 
f:ir~~~~~~a.(fue~~d~l~~)~::: :: ::::::~ ::::::::::::::: :~:::: ::::::::::::::::::::I ~; ~~~ 
In machinery establishments............ . . . . . . . . . . . • . • . • . . . . . . . . . . . . . . . . . . . . • . 2, 000 
Steam production ....................... :--. . ..... -..... . . . . . . . . . . . . . . . . . . . . . . . 25, 000 
Miscellaneous uses ...................... -..... . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • 1, 500 
Total. .................................................................. -192.500 
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Relative to the consumption in Toledo, Mr. John A. Lambing, gen-
eral superintendent of the Toledo Natura Gas Company, speaking of 
the gas furnished by the two natural gas companies of Toledo, and also 
the gas furnished in Perrysburgb and Maumee, states that at the close 
of the year they had about 8,700 house contracts, and the balance of the 
trade was based on the coal consumed before the gas was used, making 
a fair allowance for misrepresentations where the coal bills and power 
developed were out of proportion. His statements as to the displace-
ment of coal by gas are as follows : 
Use of natu1·al gas in Toledo, Ohio. 
For domestic uses .....•.••...........•.••..•••.•••.••.........•.......••..•... 
In glass works ................................................................ . 
In iron works ..................•............ """" .•.•.•...•.•...........•...... 
In machinery establishments .....•..•..........•.............................. 
~~e~~yp~~g~~~~nw_o_~~~~ ::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Miscellaneous uses ........••.•.••........•...••.......•.............•..••. . ... 
Tons. 
156,400 
12,000 
36, 100 
18, 000 
16, 000 
41,000 
12, 000 
Total. .......•..•••••..•..•.......•........•.....••...•.....••..••. , • • • . . 291, 500 
Relative to the coal displaced by natural gas in Fremont, Ohio, Ex-
Pr~sident Hayes gives the following statement: 
Coal displaced by nahwal gas in Fremont, Ohio. 
Tons . 
• 
Domestic uses . .. . . • .. .. . . .. . • . . . . .. .. . . . . . . • • • . . . • . . . • . • • • • • . . . . .. . • • • . . • . . . . . 25, 000 
Other uses . .. . . . . .. . . . . . . . . . . . . . . • • . • • • . . . . .. . • . .. . .. . . . . • . . . . .. • • . . • . . . . .. .. . 35, 000 
Total.... . . . . . • .. . . .. . . • . . . . . . . • . . . . . . . • • . . • • . . • • • . . . . . • . . . . • . . . . . . • • . . . . . 60, 000 
From Indiana quite a number of reports were received, some of them 
such evident overestimates that no use could be made of them. A 
very interesting letter, however~ was received from Mr. William 1\'loore, 
of Kokomo, wlw has devoted considerable attention to the na,ural gas 
developments in Indiana, and e~;pecially in Howard county, in the 
vicinity of Kokomo. Mr. Moore says that there are twenty-eight pro-
ducing gas wells in the county, some of which are closed in and not yet 
put to use. Measurements have been taken of most of these wells. The 
product of the others has been estimated. This estimate will approxi-
mate very closely to the actual product. The amount of gas produced 
by these twenty-eight wells is about 78,000,000 cubic feet per day. This 
would be in heating power equal to 890,000 tons of average bituminous 
coal per annum. Of this, however, they are not using more than one-
. fifth or the equivalent of 178,000 tons. In arriving at this estimate Mr. 
Moore has gathered all the information possible relative to the equiva-
lent of coal which is being displaced by gas, including the preparations 
now being made to use gas. Now, as his estimate of 178,000 tons of coal 
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displaced includes that which will be displaced in works not yet in oper. 
ation, and as the consumption of gas at the close of the year was greater 
than at the beginning, it is believed that. the consumption of gas in this 
neighborhood in 1888 would not exceed a coal displacement of more 
than lOO,OOOtons. Another gentleman, well posted in relation to natural 
gas in Indiana, writes that his estimate of the total production of the 
Indiana wells is between 600,000,000 and 700,000,000 cubic feet per day. 
Ofthis be estimates that about 200,000,000 cubic feet are used. It is evi-
dent, however, that if this amount is consumed it is used very wastefully, 
as this would be equivalent to a consumption of about 6,600 tons of coal 
a day or 2,309,000 tons a year, which is very much in exc~ss of the 
amount of coal that would be required to do the same work that is now 
being done by the gas. 
EXHAUSTION OF DISTRICTS. 
While it is true that individual wells and even certain so-called 
districts may cease to supply gas, there is as yet no indication of the 
exhaustion in the very near future of the gas in any of the well-defined 
and important gas districts. It is true that the gas in certain ''districts" 
has been exhausted, and that the wells in these districts have either 
ceased to produce gas or produce it in such small quantities as to make 
the district of little importance commercially. The Homewood diRtrict 
in Pittsburgh~ where the Westinghouse well was drilled, the well whose 
drilling· practically marks the beginning of the natural gas era at Pitts-
burgh, is an example of an exhausted district. The drilling of other 
wells in the immediate vicinity of the Westinghouse prove that the 
"district" was a limited one, that the reservoir of gas struck was a 
pocket of small extent and was soon exhausted, and that it bad no con-
nection with the source of supply that feeds the Murraysville and Grape-
ville and Washington wells. A careful collation of the facts relative 
to the exhaustion of wells and districts seem to show: 
1. That the word'' district" is used in a very loose way. It may in-
clude a single well sunk to a small pocket of gas or the wells that tap 
stores like those of Murraysville, Pennsylvania, Lima, Ohio, or Muncie, 
Indiana. 
2. That no district where ten or more deep wells have been sunk, all 
or most of which have produced gas in some considerable quantities 
for a length of time, has yet been exhausted. · 
3. That when individual wells have been exhausted in such districts, 
these wells have usually been on the rim of the district and have been 
drowned out by the risin.g of water in them. 
4. That the failure to find gas at one place in a section of country or 
the rapid exhaustion of a pocket does not prove, if any other indica-
tions point to the existence of gas in quantities, that it may not be 
found by drilling at other points. 
This last point is a most important one. The conditions under which 
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gas is stored are such that it is 'not always possible to judge from ~mr-
• face indications whether there is, even in localities in which there is a 
probability of finding gas, such a structure as to allow of gas storage in 
quantities. There may be no surface indications of an anticlinal, which 
may exist and give a rock structure sufficient to hold an immense 
supply of gas. In a gas section wells may be drilled at points some 
distance apart and no gas be found, or, if found, it may be in small 
quantities and soon exhausted, and yet at a point, between these two a 
large and persistent supply may be tapped. From these considerations 
it will appear that it is not always possible to decide when a territory 
has been exhausted until the section has been thoroughly drilled over. 
Relative to exhaustion Mr. I. C. White is reported as saying that there 
is no indication of a failure of the gas supply. Indeed he believes that 
more gas will be produced in the next few years than ever before. He 
says there is an immense stretch of territory that has hardly been 
touched as yet, and even after all the gas from the present strata of 
rock has been exhausted the wells can be drilled deeper and another 
abundant SJlpply obtained. 
WASTAGE OF GAS. 
As the use of natural gas in the older districts has increased, the pro-
portion of gas used to the amount actually necessary to perform a given 
amount of work, or the "wastage" of gas, has assumed an importance 
that it did not possess wheu the field was a new one and when the sup-
ply was far in excess of the demands upon it. The Philadelphia Company 
of Pittsburgh, near the close of the year, when the demand for gas is 
much increased, sends out annually a circular to manufacturers request-
ing them to prevent so far as possible the waste of fuel at their works. 
The request, the circular suggests, can ~est be carried out by the man-
agers of the various plants instructing watchmen, fu:t;"nacemen, aiHl 
other employes to shut off the gas froii_l all furnaces or other parts of 
the mills when the latter are not J;unning. This request has been cited 
as proof that the supply of gas was giving out, but H can not bear this 
interpretation, as it has been sent out every year since the use of gas in 
Pittsburgh became at all general. It is simply precautionary and de-
signed to urge more economical use of gas. At the same time it is evi-
dent that gas proclucers in tl1e older districts can not long permit the 
wasteful use of gas that is going on. J:i"'or over a year past the Philadel-
phia Company officials have been measuring the consumption of gas, 
making tests on improred furnace appliances, and otherwise in,·esti-
gating the fuel waste in the various m'lls. The investigations show 
what a large proportion of the naturai gas is wasted. As an illustra-
tion we append the following figures given by the Philadelphia Com-
pany, showing by exact measurement the amount of gas required and 
the amount used to make a ton of iron in a puddling furnace of the or-
dinary style : 
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Gas requi1·ed compm·ed with amount actually used in making o-ne ton of w1·ought iron. 
Gas con sum- Gas consum-
ed in actual ed through 
work. whole time. 
l-----------------------------------1------------
! .......................................................... .. 
2 ......................................................... .. 
3 .......................................................... .. 
4 ........................................................... . 
5 ............................................................ . 
Oubicjeet. 
48, 26! 
39,996 
38,264 
34,583 
27,372 
Oubicjeet. 
65,234 
53,850 
• 55,892 
48,144 
40,811 
This record was taken in five of Pittsburgh's leading mills. The 
:figures in the right-hand column show the waste occasioned by burn-
ing· the gas too high between beats, excessive use of the gasip. keeping 
furnaces bot between turns, and the thousand and one ways in which 
careless employes waste the fuel because there is no check upon its 
use and because there is no. inducement to prevent its waste. Wboo 
the Philadelphia Con;tpany saw the loss occasioned, an effort was made 
to introduce furnace improvements with the idea of economizing iu 
the use of gas. In one mill great care in consuming the gas brought 
the consumption down to 21,535 cubic feet in making a ton of iron, and 
further improvements reduced the consumption to 15,952 feet. The 
best result yet attained was when a ton of puddled iron was produced 
in an improved furnace wi an expenditure of 12,100 feet of gas. The 
companies further complain that gas is expended in the most un-
warrantable manner. At one mill, and that not a large one, where 
measurement was taken it was found that 3,000,000 feet of gas bad 
been used between Saturday evening and Monday morning in merely 
keeping the furnaces warm. When coal was the only fuel mill furnaces 
were allowed to become comparatively cool from the time that one turn 
:finished work until another came on, but with the gas ev~rything is 
kept at a white heat whether in operation or not. Repr sentatives of 
the gas companies say they have visited the glass factories when no 
one was at work; yet the gas was burning at a full head, because in 
many instances" the watchman forgot to turn it down." On the whole 
it is estimated that at least 50 per cent. of the gas now used in Pitts-
burgh mills is lost through ineffective methods and bad management. 
This question it seems is demanding attention also in the more re-
cently discovered gas districts. A late issue of the Muncie (Indiana) 
Times has the following : 
"The waste of natural gas should be stopped. The torches left burn-
ing in the streets of this city every day may lead the stranger within 
our gates to conclude that gas is cheaper with us than daylight, but it 
is a waste that we may live to regret. Economy in the use of this great 
gift of nature should be enforced by law if not practiced voluntarily." 
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PENNSYLVANIA. 
Relative to the distribution and geological conditions under which 
natural gas is found in PAnnsylvania little can be added to the state-
ments made in the last \Olume of Mineral Resources, pages 467-474. 
Most of the work in this State, in 1888, has resulted simply in defining 
the boundaries of old fields and discovering new horizons in them. 
While gas has been discovered in some few places, not reported in the 
volume of 1887, these localities are, in effect, extensions of old districts. 
The most important facts ascertained in connection with the Pennsyl-
vania field are those bearing op. the exhaustion of districts, the reduced 
pressure of gas, in some cases, in several of the districts, and the in-
creased gas pressure in others as the result of tapping new gas hori-
zons. In the Murraysville district, for example, the pressure in some 
parts of the district has 'been reduced to 100 pounds, while in others it 
is 200. and 300. In Washington, on the other hand, the pressure has 
. risen as the result of drilling in new horizons. 
NEW YORK. 
The reports of the discovery of gas in sections of New York outside 
of the well known and we11 defiaed gas districts have been frequent dur-
ing the year, but in no instance, so far as has been ascertained, have 
producing districts of any value been added to those already described 
in previous volumes of Mineral Resources. In the volume of Mineral 
Resources for 1887, pages 474-479, inclusive, quite full descriptions are 
given of the geology and the production of the several districts. 
OHIO. 
In a review in the American ]Jfanujacturer of the developments in 
connection with natural gas in Ohio in 1888, Prof. Edward Orton states 
that no important discoveries have been made in Ohio during 1888 in 
the sources or jn the fields of natural gas. The productive horizons, as 
shown at the close of 1887, have been re-inforced by a single anomalous 
and (up to the beginning of the year) unimportant element. A few 
small additions to gas territory are also to be reported, but none of 
them at present possess more than local interest. It must not, how-
ever, be i.nferred that the search for the new fuel has been abandoned 
or even -greatly relaxed in the State. A good deal of miscellaneous 
drilling has been going forward in certain sections, while in others pro-
per guidance for the work of exploration has been sought from various 
forms of the divining roll, old and uew; but, as already.stated, the total 
outcome for the year makes no conspicuous addition to tbe resources 
which could be enumerated at its beginning. 
Turning to the work of application and use, however, the record is 
altogether different. In this respect the past year has been a very im-
portant one. The people of the favored regions of the State have come 
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into general possession of natural gas as fuel, and the establishment and 
extension of manufactures based on a cheap and abundant supply has 
gone forward apace at many centers. The pipe lines that were reported 
one year ago have been in full and successful operation during the in-
terval, and several important additions have been made to this way of 
extending· the wonderful advantages of the new fuel. 1 
The productive horizons remain as named in the last volume of l\lin· 
eral Resources. They are described at length in that volume, pages 
479 to 482, and therefore the description need not be reproduced 
here. The Trenton limestone is still the most important single source 
of petroleum and gas in the geological scale of the continent. Tlle 
character of the oil is inferior, and its use is restricted mainly to fuP.l. 
As to the gas from this source, however, there is no question as to its 
value. 
In composition, it reaches the highest standard of excellence, as is 
apparent from the following tal>le of analyses made for the United 
States Geological Survey by Prof. C. C. Howard, of Columbus: 
Composition of natutal f!as j1·ont the T1·enton limestone, Oltio. 
Findlay. Fostoria. 
1- ---.,-------------- .__ -------
~~~~~fi~i: ~ ~:::::::::::::::::::::::::::::::::): 
Carbonic acid.·--·--·----- .............. ------ .... .. 
Oxygen ......... _ ............... _. _ ••.. ____ ...... __ . 
Nitrogen ....... . ........•. --------.--- ....... -- ... -. 
Sulphurated hydrogen .............. ----------------
Totals ...... ------ .......... ------.------ ..... . 
1. 64 
93.35 
.:l5 
.41 
.25 
. 39 1 3.41 
.20 
. 100. oo I 
1. 89 
92.84 
. 20 
.55 
. 20 
.35 
3. 82 
.15 
100.00 
~iut 
Mary's. 
1. 74 
93.85 
. 20 
.44 
. 23 
.35 
2. 98 
. 21 
100.00 
Objection will scarcely be made to the small fraction of one-fifth of 
one per Cf\nt. of sulphureted hydrogen, which is here shown, when it is 
understood that the offensive odor of this gas furnishes a prompt and 
reliable means of detecting any leakages fi·om mains or pipes. 
In some of the districts in which gas is produced from the Trenton 
limestone the gas is giving evidence that it must be used without that 
waste and recklessness that marked its first introduction. Speaking of 
this Professor Orton says : 
"The gas supply is furnishing abundant and unmistakable sig!Js, signs 
which none are so blind as not to read and interpret, that it is a stored 
product, and that it needs to be used with the utmost care and circum-
spection to insure even a moderate length of life to the industries estab. 
·lisherl on it. The-se facts will appear more fully in the detailed accounts 
of the several subdivisions of the new field.'' 
Relative to the developments in the district procuring its supply of 
gas from the Trenton limestone, ProfessQr Orton has written the fol-
lowing: 
" Findlay deserves for the best of reasons to be named first in the 
• 
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review which is here begun. It was in tllis town that the surprising 
discovery was made in November, 1884, that the Trenton limestone 
underlying tbe flat conn try of north western Ollio was, in certain places 
at least, charged with high pressure gas. It was here in January, 1886, 
that a well was brought in large enough to accredit the new g·as rock 
as a :first-class source of production, one which could safely endure 
comparison with the most prolific horizons of the new fuel in Pennsyl-
vania or elsewhere. It was here in June of the same year that the 
successful application of Trenton limestone gas to the welding of steel 
demonstrated its adaptation to metallurgical work, and as the greater 
carries the less, to all other manufacturing purposes. Here, also, the 
speculative excitement of the new :field reached its highest point in the 
early part of 1887, and here, :finally, a far larger and more important 
grow:tb has taken place in manufactures, wealth, and population than 
in any other of the towns that fortune has favored with Trenton lime-
stone gas. 
"The progress of Findlay during 1888 has been important and sub-
stantial. Glass manufacture naturally bas taken the lead of all other 
industries. There are at present ten firms established in the town that 
are manufacturing glass, and two more are building works at the pres-
ent time. Four of these establishments are making window glass, using· 
an aggregate of forty-four pots. Five :firms, with a united capacity of 
one hundred and one pots, are making :flint glassware of fine quality. 
In addition to these there are bottle works with a capacity of ten pots. 
''Two rolling mills, two chain works, a wire-nail factory, several ma-
chine shops, an edge-tool factory, and aluminum works, are among the 
chief consumers of gas on the metallurgical side, and their total de-
mands are very large. A score. or more of other enterprises, large and 
small, would need to be named to fill out the catalogue of the gains of 
Findlay in the last two years. The population of the town has increased 
from 6,000 to 30,000 since January, 1886. 
''The city owns a dozen gas wells and the distributing plant con-
nected therewith, and supplies fuel to citizens at tile rate of 50 cents 
per month, per stove. It also maintains a high-pressure line for the sup-
ply of the factories that have been established here. A part of the 
latter, however, are dependent on wells of their own. The gas of the 
high pressure line is practically free to the factories that use it. Of 
the wells owned by the city, one, the famous Karg well, bas been the 
main reliance for the last two years. Its original volume was 12,000,000 
cubic feet per day. Several new wells have been drilled by the city 
since it undertook this large supply, but it bas so happened that 
none of them have made important additions to the previous stock. 
The city supply bas, up to a recent date, been abundant enough to :fill 
all the new lines, both high pressure and low pressure, as fast as they 
were laid, and no misgivings as to its permanence or adequacy seem to 
have been entertained by the people at large. That this popular con-
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fidence in a pereuuiaJ Hnpply was ill-founded was from the first recvg-
nized by all persons who had any right to an opinion on the subject, 
but the check came sooner and in more peremptory fashion than was 
generally expected. Findlay suffered a notable shortage in its city 
supply. The fires burned low in many parts of the town, aud ~hops 
and factories were cut short to a considerable extent. The failure did 
not result from a lack of gas in Findlay, but from the overtaxing and 
natural shrinkage of the wells in the city circuit. 
"No experience could, however, be more timely or salutary to Findlay 
than that which is here recorded. While all discerning persons recog-
nized from the first that they were dealing with stored power, a shock 
like the one mentioned was required to convince the people at large 
that such was the case. So long as the so-called theories of perpetually 
renewed supplies were rife, neither the proper economy in use nor the 
proper provision for the future could be effectually urged. The present 
object-lesson was, however, successful, and now none will object to hold-
ing all consumers to a careful use of fuel nor to the securing by the city 
of as much adrlitional gas territory as possible. 
"The largest gas well of the Findlay field is situated about one mile 
north of the court-house. But little gas was found in the Trenton lime-
stone at the usual levels, and consequentlJ· the rock was penetrated to a 
depth of 60 feet, but still without large returns. The well was heavily 
::~hot, however, and responded with an amazing flow. Mr. J. W. Righter, 
superintendent of the city line, reported 38 to 40 pounds open pressure 
in the casing. A pressure of 40 pounds in the casing stands for 3l,GOO,OOO 
cubic feet per day. This initial flow was not long kept up, the later 
production of the well being reduced to 18,000,000 to 20,000,000 feet 
per day. This well was offered to the city trustees by the-company that 
drilled it, but as the parties could not agree upo_n terms, the city drilled 
for itself on an adjacent lot, and at a distancp, of 70 feet from the great 
well. 
"Data are coming in by which the life of the large wells of this fiehl, 
when flowing practically unrestrained, can be determined. None of 
them thus far have flowed three years without giving unmistakable 
signs of nearing their limits. In some cases oil invades them, and in 
others salt water, before the end of the period named. The smaller 
wells appear in some instances to have a longer lease of life than _the 
great wells. In some of the town wells the original rock pressure has 
been reduced by about three-eighths, but in others it is claimed that it 
is fully maintained, the only difference being in the time required for 
g·athering. How large an area a vigorous well exhausts we have not 
·:ret been able to learn; but drilling is now going forward that will give 
valuable information upon this point. It will undoubtedly be found 
that the central portions of the city have been already, r.,t least partially, 
drained of their original supply. The city bas a great task before it to 
maintain in full vigor the splendid industries that it has invited. It bas 
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pledged itself to supply without charge many million feet of gas each 
day, and to keep good this promise great energy and sagacity will be 
required. The manufactures now establi8hed there, if fully sustained, 
will insure great prosperity to the town. 
"Bowling Green is next to Findlay in the discovery and utilization 
of Trenton limestone gas. It bas made substantial progress in all 
directions during 1888. Five glass factories are already in successful 
operation here. Lime burning by gas bas been carried on also on a 
large scale. The corporation gives gas free to manufacturers, as in the 
other towns of the new field. Its wells are small compared with those 
to the south of it; but thus far the supply has been fairly well main· 
tained. As to length of life, the wells appear to agree in the main with 
those of Findlay, judging from the few avaiLible facts. Well No. 6 
was completed in April, 1886. It brought a much-needed addition to 
the pipe line of the town. For a considerable period it furnished the 
main supply of gas for the town proper and met all demands; but it has 
been overrun with salt water, and consequently withdrawn from the 
lines. Its duration as an effective source of supply is thus seen to be 
about two and half years. It has been flowing practically free during 
the entire period. The largest wells of the company do not exceed 
1,000,000 feet of gas per day. It is obvious that the corporation will 
be kept constantly drilling new wells in new territory to maintain the 
free supply to the factories which it has guaranteed. Economy in use 
is being insisted upon throughout the entire gas service of the town, 
and the introduction of meters is spoken of as a possible necessity. 
"Fostoria derives its gas from two sources. The domestic supply is 
derived from the pipe lines of the Northwestern Ohio Gas Company, 
tiJe representative of the Standard Oil Company, while the corporation 
has laid a pipe line around the town and drilled wells of its own in the 
field a few miles to the westward. It supplies gas at a nominal charge 
to all manufacturers who locate here, using public .funds for drilling 
and piping through various devices which the practical unanimity of 
the citizens at present allows. Five glass works, with a total capacity 
of eighty pots, are already established here. The corporation furnishes 
fuel for $25 per pot for a year. Constant expenditure ~ill be required 
to maintain this free supply. 
"No better place can be found to describe the work of the Standard 
Oil Company in the new gas field than the present. It is established here 
undtlr three distinct companies, each of which admits more or less local 
representation. The companies are as follows: the Northwestern Ohio • 
Natural Gas Company, the Toledo Natural Gas Company, and the Tiffin 
Natural Gas Company. These companies have jointly secured control 
of 70,000 acres of the most promising gas land of Wood and Hancock 
counties. They own all the great wells of the new field, the two largest 
wells of Findlay only excepted, and large areas of their territory lie in 
solid blocks. They use scrupulous care in avoiding all waste of gas at 
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the wells. They aim to drill no faster than the necessities of their lines 
require, though an ample surplus is always available. Their wells are 
never allowed to flow free, but are locked back with 100 to 150 pounds 
pressure, thus insuring the proper protection of the gas rock from oil 
and salt water. Their pipe lines are constructed in the most thorough 
and approved way, and their entire service leaves nothing to be desired 
by the towns they reach unless it be lower prices. In a word, they 
are managing their large interests here with their usual far-seeing 
sagacity. The North western Company reaches Toledo, Fostoria, and 
Fremont, together with a few minor towns along the lines. The Toledo 
Company makes the city from which it takes its name its objective point. 
The Tiffin line in like manner supplies this thriving town with its do-
mestic fuel. 
"Tiffin lies beyond the proper boundaries of the Findlay and Wood 
county gas field, but a low and narrow ridge of the deep-lying Trenton 
limestone here is found to contain the porous dolomite, wllich admits 
the formation a reservoir of gas and oil wherever proper relief is secured 
for it. The Trenton limestone is found at a depth of 1, 7tJO feet in this 
vicinity, and a consequent high rock pressure accompanies the gas that 
it contains. The relief of the rock is~ however, so small that oil or salt 
water overruns every well in the course of a few weeks or months after 
it is drilled, and although an initial pro~uction of a million or more 
cubic feet can be obtained in the best wells it has been at last decided 
by a costly experience that the result does not justify the expense. 
"Tiffin bas displayed great ingenuity and originality in securing 
public funds for manufacturing plants and geologi~al explorations. 
The corporation is now engaged in buying and leasing land in Wood 
county, in drilling wells there, and piping gas in from them for a free 
manufacturing supply, and its last ventures in drilling are said to be 
very successful. This use of public funds for these purposes goes on, 
as stated in another connection, because and as long as the community 
is practically unanimous in regard to it. No citizen cares to render. 
himself conspicuous and unpopular by opposing the steps that are 
counted necessary to 'build up the town.' .About $200,000 has been 
thus far expended in these ways. There have already been brought in 
under this policy three glass works, one nail works, and one pulp or 
straw paper works. One of the glass works received from the council 
$50,000 as an inducement to locate here, in addition to the pledge of 
free fuel. The domestic fuel o the town is furnished by the Tiffin 
• Natural Gas Company, already referred to. The town is gaining 
rapidly in population and wealth. 
"North Baltimore, which is located in the Wood county gas field, has 
not only secured a supply of gas for household use, but has pluckily 
joined the ranks of the dispensers of free fuel to manufacturers. Two 
glass factories have been put into operation here under its invitations, 
and the village ~s growing apace to match the new surroundings. Con-
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siderable prominence is given to it by its contiguity· to the best part of 
the Wood conn ty oil field. 
"Oak Harbor still maintains its modest gas supply. In the same 
list Lindsey and Gibsonbu:tgh must be counted. Upper Sandusky has 
after persistent seareh been rewarded with a well of fair volume and 
promise, the initial flow of which was 1,500,000 cubic fe-et. Further 
drilling is going forward, and steps are being taken to eonvey the gas 
to the town, 3 miles away. 
''Perrysburgh and South Toledo have also been added to the gas-
using towns, but their home production has proven weak aud treacher-
ous. Several small wells have been brought in by each town, but they 
seem to show but little persistency or promise. 
"Carey has figured heretofore among the favored towns that have 
obtained a home supply of gas for fuel, but it has always been recog-
nized as situated on the edge of the field. One source after another 
bas failed it, and it is now, after large outlay of public and private 
funds, ieft without the advantages that its neighbors enjoy. It may, 
however, obtain a supply from the adjoining Hancock county field, 
toward which it is now working. 
"A small gas field bas been developed in the extreme nort.hwestern 
corner of the State; but it is qnite likely that it would have been better 
for the people if they had. never discovered it. As the outcome of an 
expenditure of more than $2.1:>,000 one weak well has been struck, which, 
after running to waste for a long while, was finally piped into the town. 
One hundred stoves were attached to it, but this number was found too 
great by half, and the supply, such as it is, is maintained only by a con-
stant struggle with the salt water of the well. The supply of Edgerton 
is said to be somewhat more favorable, but it comes under the same 
general conditions. 
"The Mercer-Auglaize gas field vies in acreage with the Wood county 
field. Its wells are of smaller volume than those already reported upon. 
They range in production from 1,000,000 to 5,000,000 feet per day. 
Their rock pressure is also lower, since the gas rock is less deeply buried 
here. They are rendering, however, excellent service to the western 
counties. Lima, Saint Mary's, Celina, Wapakoneta, Sidney, Piqua, Troy, 
and several smaller towns already receive a very satisfactory supply of 
household fuel from this source. It is claimed that Dayton will soon 
be reached by the line. As to the recent behavior of the wells no op-
portunity bas been had to learn the facts. It is scarcely to be expected 
that they will show any greater vitality than thoRe of the fields already 
described. It is fortunate for this territory that it is held in the main 
in quite large blocks and by strong and sagacious companies, who un-
derstood the necessity of economy in the management of the gas from 
the beginning. 
"All of the above places derive their gas from the Trenton limestone. 
The other gas rock added by the drill in Ohio to the gas strata of the 
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county is the Clinton limestone. This was first proved to be an oil rock, 
but only on a small and unimportant scale, in Southwestern Ohio, where 
it rises in outcrop. Valuable accumulations of oil and gas were first 
found in it as it occurs in Sandusky and Wood counties of northern 
Ohio. At Fremont, in 1885 and 1886, it yielded small volumes of gas 
from a depth of 500 feet below the surface, and these were at once turned 
to good account for fuel, but great expectations were not justified by any 
facts in this occurrence. It was not until two years later that Lancas-
ter stumbled upon a considerable volume of high-pressure gas at a depth 
of 2,000 feet below the surface in a rock that could be identified with 
absolute certainty as the Clinton limestone. It is thus Lancaster, rather 
than Fremont, that givP.s character to the new production. Seven wells 
have been drilled here up to this date, and all of them produce gas in 
notabie quantity, the initial daily yield of each ranging from 1,000,000 
feet downwards. The rock pressure of the gas is the highest yet re-
ported in the State, viz: 690 pouuds to the inch. Unfortunately the 
relief of the reservoir rock is very slight and the salt water is found to 
lie in perilous proximity to the gas. Drilling is very expensive on ac-
count of the presence of salt water at various horizons, and particularly 
not far above the gas r~ck, casing of extra strength being thus required 
for almost the entire depth of the well. 
''The Pioneer Company, that discovered the gas and drilled the first 
three wells, gave way to another company, prepared to utilize the gas; 
but legislation was secured early _in 1888 by which the town was em-
powered to spend $50,000 in the purchase and completion of the plant. 
This amount has been expended and the result is five gas wells, a fair 
distributing service and an entirely inadequate supply of gas. A total 
of about seven hundred stoves is attached to the lines, but the number 
is much greater than the wells can adequately sustain. But two gas 
fires are allowed to a single residence. The principal trouble comes, 
however, from the fact that one per~on has as much right to gas fur-
nished by a public tax as another, and there is far from being enough 
for all. The public appropriation is already exhausted, and all future 
drilling must be done by private parties on some arrangement to be 
completed with the city. The outlook is not a flattering one, and it 
now looks as if it were an unkind fortune that lured Lancaster to drill 
for Clinton limestone gas. There are, however, some avoidable mis-
takes in the policy that bas been pursued here. 
"At two other points in this general region-viz., Newark and Hadley 
Junction, lying on a northeast line from Lancaster, a direction so dear 
to the well-driller's heart-gas in good Yolume has been found in the 
Clinton limestone. At Newark the search for gas has been very per-
sistent, the need of it in a glass factory located here being a chief in-
centive. Five deep and expensive wells have been already drilled. Four 
are practically failures. From one, gas enough is derived to make three 
melts in the glass works per week. Two other wells are now being 
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drilled in this field. At Hadley Junction two wells have been already 
drilled by Columbus capital, with reference to supplying this city with 
the new fuel. Other wells are located, and a large amount of territory 
is leased along tlle belt already pointed out. Newspapers are antllor-
ity for the statement that the second well shows a daily volume of 
1,700,000 cubic feet. This is considerably in advance of any production 
thus far obtained at Lancaster. It is to be hoped that the conditions 
of production will also be found more favorable here, giving promise of 
longer life to the wells. 
"It is probable that a very low northeast axis traverses the district 
last named. Hints of it were found several years ago in cross-sections 
that traversed central Ohio, but no consideration was given to the fact 
at the time. 
"The next horizon to be reached in this review is tlle Ohio shales. 
There is nothing new to be reported from this wide-spread source of 
shallow wells and low-pressure gas. 
"Cambridge, after a long and costly search in a field which ga-ve 
better promise geologically than any other in central Ohio, has at last 
struck gas in quantity sufficient to warrant piping to the town in the 
.iudgment of two companies who have drilled on opposite sides of Gam-
bridge. The Cambridge Light and Fuel Company is a llome company 
that falls heir to a large amount of outlay that has been ma<le in and 
around Cambridge within the last six or eight years. The company 
has several light wells to tlle east and southeast of town. It bas laid 
about 20,000 feet of pipe, 4-inch in the field and 6-inch in the town. 
It has taken on five hundred stoves, but is far from being able to supply 
them adequately. It has piped quite thoroughly the central portions 
of the corporation, and now needs nothing but gas to justify its name 
and existence. A new well gives promise of helping out the supply 
considerably. 'l~he company started out with a rate for gas that was 
found to be vague and unsatisfactory. The price was . to be three-
quarters of the price of the coal which it displaced. Fixed rates are 
being substituted, the present schedule being as follows: Stoves, $12 
per annum; grates, $8 for first, $6 for each -succeeding. 
"The Southeastern Natural Gas Company represents a considerable 
preliminary expenditure in testing the field. It has p1anted money in 
large amount in Guernsey and Muskingum counties, its main ·object hav-
ing been to find gas for Zanesville. Finally at a well-selected point~ about 
8 miles northeast of Cambridge, favorable conditions were discovered in 
drilling and wells, the daily volume of which is reported to reach into 
the millions of cubic feet, were brought in. Eastern capital was inter-
ested in the utilization of the gas, and more than $100,000 has been spent 
in a pipe line from the wells to Cambridge and in the subsequent l)ip-
ing of the town. The streets aud alleys are all oceupied by the double 
lines of the two companies. Gas was brought in by the Southeastern 
Company, and as far as learned the supply has been adequate up to the 
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present time, barring sundry interruptions from breaks in the line. 
There are more than 1,800 stoves supplied by the company. The pres-
ent schedule of prices is as follows: Stoves, $16 per annum; grates, $12 
for first, $8 for each succeeding. No efl'ort is made to supply the few 
factories of the town as yet; and no new factories are coming in thus 
far. 
"The Cambridge gas rock is the Berea grit, which is the same thing 
as the Macks burgh deep sand. It lies here about 900 to 1,000 feet below 
the valley levels. The rock pressure of the best wells reaches 500 pounds 
per inch. The gas rock has good thickness, but its quality is often un-
satisfactory. The greatest deficiency, as a rule, however, is in its want 
of adequate relief. 
"If the Southeastern Company's wells prove fairly steady and relia-
ble, they have the best of markets before them, for Zanesville will come 
next after Oambridge is supplied. The best that can be hoped for 
Zanesville in this connection is lwusehold fuel. The Berea grit of this 
part of the State is not at all likely to yield gas enough to warrant its 
introduction into iron working or clay burning, or, in fact, into manu-
factures of any sort in the large way. This is the only considerable 
addition to the gas supply of eastern Ohio during 1888. 
''This review must not close without mentioning the new gas hori-
zon to which reference bas heretofore been made. The city of Cleve-
land is the site of the discovery. A sharp sandstone was struck in the 
deep well of the Cleveland Rolling Mill Company at a depth of about 
1,700 feet, wl.Jich proved to be a sa1t-water horizon. The fact of its oc-
currence was duly noted in the record of that famous well, but no war-
rant was deduced from its character for expecting gas .to be somewhere 
found in it. Such a deduction might well have been made, as the sequel 
shows. The sandstone is intercotat~d in the great Devonian Upper 
Silurian limestone series. It is certainly not ·the Oriskany s~mdstone, 
but comes in about the place of the Sylvania sandstone, whicb has else-
where been shown to be a member of the Lower Helderberg series. 
" The search for gas for Clev.eland was kept up even after the rolling-
mill well was abandoned a£ a depth of more than3,100 feet.. Tbe Axe-
worthy well was drilled deep, but without· result. Finally a well was 
located on the Jewett farm, 3 miles from the city, and in this, at a depth 
of about 1,800 feet, a fairly vigorous flow of gas was struck in the sand-
stone which has been already named. The volume has been estimated to 
be 200,000 to 300,000 cubic feet per day, but no measurements have been 
given. Considerable interest was aroused by this disc<n·ery, and a 
number of wells were located forthwith in contiguous territory. Several 
of them have been completed, but they do not show the sandstone to be 
gas bearing. On the other hand, it agrees with the straturn in the first 
well in holding salt water. 
""'W~hile thP po~sibility of a reservoir of some ,-alue in this deep sand-
stone may be conceded, there does not seem to be any promise of pub-
lic service in it from the facts that Lave thus far come to light. 
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"In conclusion, the present Rituation of the State with reference to 
natural gas, which has been briefly reviewed, may be summed· up as 
follows: 
"(1) All the large and vigorous supplies are furnished by the Trenton 
limestone. 
" (2) The supplies are practically confined to four counties, viz, 
Hancock, Wood, Auglaize, and Mercer. 
"(3) They are connected with accumulations of oil and salt water,one 
or both, and the salt water, which is under artesian pressure in turn 
follows, and compresses the gas originating the force with which the 
latter issues from the rock when reached by the drill. 
" ( 4) As an obvious result of this state of things, all large accumula-
tions of gas are short-lived.. If they are to be utilized at all, they should 
be handled and with great care from the first. 
"(5) The facts now in hand point to a period of somewhat less than 
three years as the life of a Trenton limestone well which is allowed to 
flow freely either into the air or into pipe lines. Small weHs may main-
tain a longer flow, especially if left 'natural.' 
"(6) These wells gain greatly in vitality when kept locked under a 
pressure of 100 to 200 pounds. 
"(7) In all of the" really remunerative territory the level of the Tren-
ton limestone is not more than 500 feet below tidewater, and it is a mis-
fortune to a town rather than an ad vantage to find one of the small 
arches that come in at lower levels. None of these lower arches have 
returned the money spent in developing them, except in the single case 
of Oak Harbor. 
" (8) The Clinton limestone has not yet proved itself valuable as a 
gas rock. Its character remains to be established. 
"(9) The Berea grit has in it unexhausted possibilities of service as a 
gas rock, despite the long list of failures chargeable to it. Good gas 
fields are still in order in Berea grit territory." 
INDIANA. 
, The subject of natural gas in Indiana bas been exhaustively treated 
in a paper prepared for the United States Geological Survey by Dr. W. 
J. Phinney, and is to be published under the title of "The Indiana 
Natural Gas Field." 
In a communication to the American Manufacturer Dr. Phinney sum-
marizes the developments up to the close of 1888, from which is extracted 
the following: · 
In Dr. Phinney's previous papers on natural gas in Indiana, an epitome 
of which was published in Mineral Resources for 1887, he set forth 
certain facts as to the structure of the field that have been questioned. 
His views seem to be substantiated by the more recent developments 
The dominating structural feature of the State is the Cincinnati arch. 
Its influence is clearly shown in the disposition or arrangement of the 
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geological formations of Indiana. The strata dip to the north or north-
east into the M~chigan basin, or to the southwest or west into the Mis-
sissippi basin. 
The portion of the arch in Indiana is the continuation of the main 
body, while the Findlay arch, of Ohio, is the smaller fork or branch. 
The highest point in the arch, north of the Ohio river, is located near 
Point Pleasant, east of Cincinnati, as determined by Professor Orton. 
From this point it trends to the northwest, passing entirely across the 
State into Illinois, where the Trenton limestone comes to the surface. 
The arch, it must be borne in mind, is confined to the Trenton lime-
stone and underlying formations, as it was formed soon after the depo-
sition of the Trenton limestone. This arch is from 25 to 50 miles wide 
on its summit and its slopes dip gradually away on either side. The 
whole arch bas a northwesterly dip throughout the State until it 
reaches Monticello, White county, where its summit is 338 feet below 
sea level. N ortb west of this point it rises again towards the Illinois line. 
The Cincinnati arch is the reservoir for the gas. The Trenton lime-
stone being higher on this arch than in the territory adjacent to it, the 
gas bas not only found its way into it, but has sought the highest portion 
i~ it that was sufficiently porous to act as a reservoir. Over the greater 
portion of the arch, where the upper surface of the Trenton limestone 
lies lower than about 120 feet above sea level, it contains a porous 
stratum that is usually found near its upper surface at a depth ranging 
from 4 to 50 feet. This porous stratum is continuous over the whole 
gas area and over a large area adjacent to it, and where not filled with 
gas or oil it contains salt water. Over the higher portion of the arch 
and from Greensburgh south to the Ohio river the Trenton rock is not 
porous, and consequently cannot act as a reservoir for either gas, oil, 
or salt water. The thickness of the porous stratum varies from 1 to 30 
feet, and it is probable that different portions of the field are in com-
munication through this porous rock; in other words, there is but one 
main reservoir. It is quite likely also that this upper gas-bearing 
stratum is, in places at least, in communication with others below it 
that contain only salt water. In no other way can we explain some of 
the variations in the rock pressure of the gas in the different portions 
of the field. The Cincinnati arch, the reservoir for the gas, is like a 
great tube, closed at its upper or higher portion because of lack of 
porosity of the rock. The gas, oil, and salt water have arranged them-
selves in obedience to the laws which govern them. The gas, being 
lightest, is obtained from the highest portion of the tube, the oil, being 
heavier, from just below it, while the salt water fills the lower end and 
all porous strata aujacent to it. 
How s:hall we account for this porosity of the Trenton limestone 
over so large au area ~ Professor Orton was the first to demonstrate 
, that the gas-bearing porous stratum is a magnesian limestone, while 
the more compact rock is a carbonate. Not only has there been a 
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change in the chemical character of the rock, but there has been a re-
moval of' portions of it. As the gas-bearing stratum is full of small cav-
ities, no doubt free passages of rather open rock exist over most of tile 
gas area, though large open spaces can hardly exist. This porosity has 
probably been brought about by water that has removed part of the 
rock in solution. Just how this was brought about is a problem yet 
to be solved. 
The limits of the gas area are as yet very indefinite. On the east, 
southeast, and south the porous rock gradually becomes thinner, and 
instead of being continuous it is patchy, with hard, compact rock inter-
\Cning, o,r in some cases narrow strips of porous rock are found with 
compact rock on either side. Over the southern limits of the field the 
porous rock seems quite constant, but has so little thickness that it 
afl'ords wells of feeble flow, though nearly every well will yield gas. 
The territory, high on the arch, is exceedingly treacherous, as the 
porous portions or strips are usually of small extent and the wells never 
vigorous producers. The limits of the field on the west, northwest, and 
north are also indefinite because the local waves or swells in the Trenton 
limestone may contain gas, while in the depressions oil or salt water 
will be found. These swells are, many of them at least, only local, and 
should be considered only as independent reservoirs, though some are 
undoubtedly connected with the main body. The edge or border of the 
· field where such conditions prevail is also treacherous, as experience 
has shown that salt water is foun_d here about as often as gas. The 
limits of the gas area must be considered as including the local waves 
in the Trenton, and also some portions where water only is present. In 
the higher portions of the arch some compact rock will be met with 
within what is considered productive territory, while no doubt some gas 
may yet be found outside of the limits here given. 
After a careful study of the field, making due allowance for probable 
unproductive territory, we would assign to the gas area about 2,525 
square miles, arranged by counties as follows: 
Distl'ibution of the natul'al gas ctrea in Indiana, by counties. 
,....--------- ---~-
Counties. 
Blackford ........•.....•........ 
Jay ........................... .. 
Delaware ..................... .. 
Randolph ...................... . 
Wayne ....................... .. 
Madison ....................... .. 
Grant .......................... . 
Howard ........................ . 
ripton ......................... . 
Hamilton ...................... .. 
Square 
miles. Counties. 
Square 
miles. 
180 Hancock........................ 200 
150 Marion .. • .. .. .. .. .. • . . .. . .. • .. .. 70 
350 Miami . . .. .. . . .. .. .. .. .. .. .. .. .. 20 
80 Wabash........................ 10 
5 Henry.......................... 90 
440 Rush............................ 40 
350 Decatur ......... ·-·............. 40 
160 Shelby . . .. .. .. . .. .. .. .. .. .. . • . .. 20 
120 
200 Total...................... 2,525 
Sufficient drilling bas not been done as yet in De Kalb and Dearborn 
counties to allow any estimate to be made of the area of these inde-
pendent fields. 
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While all the territory included in the estimate given above i~ 
}H'Obably productive, it is not all equally so. Rush, Decatur, and Shelby 
counties afford so far, with one or two exceptions, only wells of feeble 
flow, though some are of sufficient capacity to prove a paying invest-
ment. The remainder of the field shows some localities where the wells 
are only moderate, but every county has furnished a good number of vig-
orous wells. The writer has not been able to keep a close watch on the 
production of the field siuce the first of July last. At that time the 
combined flow of all the wells, from actual measurements and fair esti-
mates, was about 500,000,000 cubic feet per day. Developments since 
then would increase this to about 650,000,000 or 700,000.000. The flow 
of the wells in Rush, Decatur, and Shelby counties ranges from 25,000 
to 500,000 cubic feet per day, though the well at Carthage, in the north-
ern part of Rush county, is claimed to be larger. It is quite likely that 
the northwestern portion of Rush county will afford fair wells when 
more drilling has been done. Each of the other counties in the field 
shows a number of wells with a daily capacity ranging from 350,000 to 
2,000,000 cubic feet. All the wells of Wayne, Henry, and Randolph 
counties can be placed in this class. Each of the other counties in the 
field has a large number of wells that show a daily capacity ranging 
from 2,000,000 to 4,500,000 cubic feet, while there is a liberal supply of 
wells in each county in the more productive portion of the field that range 
from 4,500,000 to 10,000,000 cubic feet per day. Of the wells belonging 
to this class the following are given, though there are probably others 
belonging to the gas companies, of which no measurements were ob-
tained, or that are located in some of the smaller towns, that are neces-
sarily omitted from the list, which is by no means complete: 
Jay county.-Dunkirk No. 1 and probably one or two near Camden. 
Delaware county.-The Fa.y well at Muncie, the Selma well, and 
the Royerton well. 
Blackford county.-Nos. 2 and 4 at Hartford City, and probably the 
well at Millgrove. 
Grant county.-No. 2 at Fairmount, the Jonesborough well, Nos. 11 
and 12 at Marion, and the Herbst well. .A much larger flow is claimed 
for this well, but as it is tubed with 3-inch pipe it probably belongs to 
this class. 
Miami county.-Probably ·the Abbott well and one recently drilled 
near Xenia. 
Howard county.-The big Schrader at Kokomo, the Greentown well, 
and one in Union township ; possibly one or two others. 
Tipton county.-Probably one or two near Kempton and one near 
Ilobbs station. 
Hamilton county.-The Wainwright, Wheeler, Granger, Princess, 
Enterprise, Waddell, and probably a few others. 
Hancock county.-No. 1 at Greenfield. 
Madison county.-The McCollough well and No. 6 at Anderson, pos-
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sibly No.9; the well at Summitville, and No.1 at Alexandria; the well 
at Perkinsville is al~o claimed to belong to this class; Nos. 1 and 4 at 
0 ilesterfieltl. 
It is possible that one or two welJs placed in this class would show a 
greater measured capacity than 10,000,000. 
The Somerset well, Wabash county, is claimed to belong to tilis class, 
but nothing definite could be learned regarding it. 
Marion county may have one or two wells tilat silould be placed in 
tilis class. Fairmount No. 1 shows a measured capacity of 11,500,000 
cubic feet per day. 
While it may be seen in the above description that the most vigor-
ous wells are, as a rule, net found in the higher portion of the field, yet 
if the philosophy of the field is correct, the longer lease of life that wells 
so situated will have will more than make up for any deficiency in 
capacity. Where the salt water is crowding the gas all arounll the 
lower borders of the field, any diminution in the supply in the reservoir 
must certainly result in a rise of the salt water. 
Wells ~ituatell high on the arch are also liable to suffer if drilled 
too deep, or if the drill is sunk too deep into tile Trenton rock before 
torpedoing the well. .Many people must learn by tileir own experience 
that there is a water-bearing stratum below the one containiug· tile gas, 
ratiler than profit by tile experience of others. The higher portion of 
the field is liable to suffer where too great a demand is made upon too 
small an area, as a reduction of rock pressure may cause a rise of salt 
water from lower porous strata. It must be borne in mind that tile 
water has a pre~sure of about 300 pounds per square inch, and any 
draught upon a portion of the field that reduces the rock pressure of 
the gas is likely to result in a rise of the water, especially where 
some wells have opened up comn;mnication with a lower stratum by 
being drilled too deep or by being shot too deep. Wells situated near 
the lower borders of the field are often injured by being drilled too 
deep in hopes of obtaining a greater flow, when experience has again 
and again shown that such practice is dangerous to the well. 
When the gas blows a white powder, then it is time to stop drill-
ing, as the porous rock ilas been penetrated. Many a well tilat shows 
a little water is tue result of ill-auvised drilling after the gas-bearing 
stratum has been penetrated. Had drilling been suspended at the 
proper time, the well would have yielded only dry gas. The fault is 
due to mismanagement, not to the field. 
Portland is now largely supplied with gas from wells near Camden. 
Wabash and Peru are both now furnished with gas from .Miami county 
and territory adjacent to it. 
Companies organized at Frankfort and Lafayette have a number of 
good W(:'lls near Kern pton, Tipton county, and in Howard county. The 
field near Kempton has proved quite extensive and productive, yield-
ing a number of vigorous wells. It may prove continuous with that of 
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Howard and Hamilton counties. Tipton, being located in an unpro-
ductive portion of the field, obtains its supply of gas from near Hobbs 
station, five miles east of Tipton. Logansport is also preparing to pipe 
gas from Howard county. Three pipe lines conYey gas to IndiauapoliR. 
The Broad Ripple Uompany obtains its supply from near Broad Ripple 
and the northern portion of Marion county. The Indianapolis com-
l)any has thirty-five wells in Marion and Hamilton counties, with a 
combined estimated flow of 100,000,000 cubic feet per day, an average 
per well of 2,850,000 cubic feet. 
The Trust company bas sixteen wells in Hamilton county, and claims 
an estimated daily flow of 70,000,00()- cubic feet. The Capital City Com-
pany has a number of wells in Marion county, and a pipe line will soon 
be constructed to Brightwood. A pipe line now conveys gas from 
Chesterfield, Madison county, to Richmond. Seven wells, it is claimed, 
furnish 35,000,000 cubic feet-of gas per day. 
It is quite probable that gas will be conveyed from Blackford county 
to Fort Wayne in the near future. Shelbyville obtains a supply of gas 
from wells 5· or 6 miles east of the. city. 
The total daily consumption of natural gas in Indiana will during 
the cold weather probably reach 200,000,000 cubic feet. 
The total output of the wells at Muncie, Marion, I\:okomo, Anderson, 
Hartford City, Noblesville, and Gre~nfield is in excess of the demand if 
properly distributed. A.ll the larger cities in the gas area are located 
at some distance from the center of the more productive portion, which, 
as near as can be located, is found near Summitville, Madison county, 
and close to the northwestern corner of Delaware county. 
There have been so far as bas been ascertained no failures in the main 
body of the fielcl, where the wells were properly cared for, unless drilled 
too deep and into the salt water. It is, however, difficult to obtain re-
liable information regarding this question, as few wens have been so 
arranged as to allow of repeated tests being made. Reported failures, 
on investigation, usually prove to be due to improper management of 
the well or to other causes independent of the supply. 
Within what is considered the reliable portion of the field every 
well drilled so far· has proved a paying one, though some needed tor-
pedoing before the flow was obtained. 
It is almost impossible to keep track of the production of the field, so 
rapidly is it increasing. Every city, town, and hamlet in the gas area 
is being supplied or soon will be. The farmers also are sinking wells 
for their use, while the neighboring cities, not desiring to be left behind 
in the great industrial race, are also making efforts to secure their share 
of this best of 'fuels. Any estimate of production made to-day would 
be much too small two or three months hence. 
So far as we have been able to learn, the rock pressure of the gas has 
shown no diminution. Where the draught made on any portion of 
the field is very large any well when closed may show quite a loss of 
rock pressure, but this loss is due to the influence exerted by the flow 
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from the other wells. If the explanation given of the rock pressure is 
correct, we shall expect the first evidences of failure of tl1e field to be 
a diminution in the flow and the presence, with a gradual increase, of the 
salt water. Investigations have shown that the closed or rock pressure 
of the gas is due largely to the transmission of the artesian pressure of 
the salt water, and we· shall not expect any material los& of rock press-
ure so long as the field proves productive. There are many interesting 
problems connected with the rock pressure that deserve careful investi-
gation before one can speak positively regarding many of the queries 
that are put forth by those desiring information. 
Much has beed added to our knowledge of the geology of eastern and 
northern Indiana by the exploration for gas and oil. Formations that 
were before unknown, or that were wrongly identified, have been de-
termined and their limits approximately made out, though considerable 
work still needs to be done in the way of a careful survey. It has also 
been possible to determine approximately the formations underlying 
the Drift in the northern portion of the State. While so much bas 
been added to our knowledge ef Indiana geology, it is still difficult to 
eorrelate the strata of northern Indiana with those found in the south-
ern portion of tile State. It is still impossible to construct a correct 
Yertical section of the formations of the State, and any geological map 
that is or may be published must be considered as only approximately 
correct, or more properly, preliminary. 
Below is gi ,·en a vertical section of the rocks of the northern portion 
of the State. 
The Niagara shale, the Clinton shale, and the Medina limestone, 
with all below the Hudson River group, are only found in .the bores. 
None of them, so far as now known, is exposed at the surface. 
Geological section of Northern Indiana. 
. 
Carboniferous : 
Section Waverfy or Knobstone group ..•••••.••.••.••..•.•••...•.•.•.... 
Devonian: 
Devonian black shale ..••....•••••..••••.•••...•••••••••.•.•••.•........ 
Brown shale ................ , .......................................... . 
Hamilton limestone .................................................... . 
Hamilton shale ......................................................... . 
Upper Helderberg limestones .......................................... . 
Schoharie grit ......................................................... . 
Upper Silurian: 
Lower Helderberg limestones .......................................... . 
"\Vaterlime ............................................................. . 
Niagara limestone .................................................... .. 
Niagara shale .......................................................... . 
Clinton lilnestone ...................................................... . 
Clinton ~bale ......................................................... .. 
Medina limestone ..................................................... . 
Lower Silurian: 
Hudson River limrstones and shales ................................... . 
Hudson River shales ................................................... . 
Utica shales ........................................................... . 
Galena limestone ....................................................... . 
Trenton limestone . . .................................................... . 
Saint Peters sandstone ................................................. . 
Cambrian: 
Lower Magnesian limestone ................••............••........... -. 
Feet . 
0 to 200 
70 to 120 
25 to 47 
27 
20 
5 to 20 
14 to 20 
25 to 230 
95 to 150 
50 to 440 
2 to 40 
30 
16 
o to 60 
100 
160 to 700 
0 to 300 
250 
235 
150 to 224 
50 
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Tlie Lower magnesian limestone has not been penetrated, so its exact 
thickness is not known. It has been customary to speak of the gas 
and oil as being fouud in the Trenton limestone. It must be remembered, 
however, that it is found in the upper portion of the Trenton series; the 
Galena limestone, and not in the Trenton limestone proper, forms the 
base of the series. 
Quite a productive field has been developed in the southern portion 
of Harrison county, along the Ohio river, the gas being found here in 
strata overlying the Devonian black shale. Some of the wells are quite 
vigorous producers. Quite a number of wells have been drilled in 
:Meade county, Kentucky, south of Harrison county, ":clnd it is claimed 
that one or two show a daily capacity of about 5,000,000 cubic feet. 
KENTUCKY. 
In the volume of lVfineral Resources for 1887 (page 491) it is stated that 
"The Black shale is the most promising oil and gas horizon" in Ken-
tucky, "having an average of 10 per cent. of bitumen. This shows an 
enormous amount of hydrocarbon stored in it, and how productive a 
horizon of gas it may become.'' The exploration of 1888 bas fully justi-
fied this statement, and Meade county. in which are located the wells 
whose sections were given in the :Mineral Uesources for 1887, has become 
an important gas district . 
. The first well drilled in this district which produced gas in any quan-
tity was tlle Moreman, drilled in 1863 on the 1.\-foreman farm near Brauen· 
burgh, Meade county, not far from the Ohio river. Quite a number of 
other wells drilled for oil about the same time, or later, produced con-
siderable quantities of gas and brine. In1872 tlte Moreman Salt Works 
were established, and the gas from the well utilized to make salt from 
the associated brine. With the utilization of natural gas in other sec-
tions of the country, attention was directed to the Meade County :field. 
Companies were formed to drill for gas, and many wells have been 
di'illed at Bradenburgh and eastward to West Point: 
The gas from the Meade county field is a shale gas, its source being 
tlle Black or Ohio shale, which under various names has long been known 
as a gas producer. Speaking of the shale as a source of gas, Prof. Ed-
ward Orton, from whose reports on the 1\feade County district much of 
the information containeu in this repott is derived, says: "Tlle Ollio 
shale under its various names, has been as long and as well known in con-
nection with natural gas as any other strata in our entire series. Along 
its outcrops in western New York, on the shores of Lake Erie, the gas 
springs that issue from it llave been known since the region was first 
occupied by civilized men. 'fbe utilization of the gas in this region 
goes back, in fact, to the first quarter of the present century. Since 
these earlier examples of successful use, wells have been drilled by 
the hundred along the lake shore and in contiguous territory, expressly 
in the search for gas for household use.. There is scarcely a mile, and 
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certainly not a single township, along the line of the outcrop of this for-
mation, from Silver creek in New York to Huron river in Ohio, in which 
wells have not been drilled for gas. In many towns and villages a 
large and conspicuous service has been rendered by these wells. Erie, 
in Pennsylvania, and Conneaut, Ashtabula, Painesville, and Cleveland, 
in Ohio, may all be named as examples of this successful use. Through-
out the entire district success in drilling these wells has been the rule, 
and failure the comparatively rare exception." 
While the Meade County gas is, without doubt, derived from the 
black shale, agreeing in composition with the gas from these Measures 
ill the Ohio field, Professor Orton points out that all the important con-
clusions as to the characteristics of shale, as drawn from the experience 
with the gas from New York and Ohio, are promptly set aside by the 
experience with the Meade county gas. Unlike the Ohio shale gas, the 
Meade county gas is reservoir or high.pressure gas. It is associated 
with and driven by a salt-water column. Its wells reach a maximum 
production of 2,000,000 cubic feet per day. They are greatly improved 
by the use of torpedoes. The rock pressure is low, it is true, but this 
evidently results from the shallow deptll at which the gas rock is found, 
for the depth is always a function of the rock pressure in reservoir 
wells. In the heart of the new field the rock pressure range from 100 
to 125 pounds per square inch, the d~pth of the wells ranging from 300 
to 500 feet below the surface. Again, the gas wells of this district pro-
duce salt water freely in connection with the gas, without, in all cases 
at least, being overrun by it. 
Commenting on these facts, Professor Orton says: "All this is con-
fusing to a high degree. It seems at first sight as if such an experience 
destroyed all possibilities of scientific or practical provision in the search 
which our cities and towns are so eagerly pressing. But a closer ex-
amination shows us that only a single change has occurred in the char-
acter of the shale. Through the accidents of its history it has become 
a porous rock, and consequently a reservoir for gas, oil, and salt water. 
All the other changes above noted follow at once upon the transforma-
tion of the shale from an approximately impervious rock to a porous 
rock." 
Though, as stated above, the first gas well in this district was the 
Moreman well of 1863, the real development of this section as a gas-
producing district began with the boring of Well No.1, known as the 
l\1ajor Davis well of the Union Gas Company, drilled in J 887, near 
Tobacco Landing, on the Indiana siae. .A daily :flow of 800,000 cubic 
feet of dry gas was obtained from this well, at a depth of about 400 
feet. At least three other wells, one unproductive, have been drilled 
by this company. The total production of these wells is 2,500,000 cubic 
feet daily. 
The Kentucky Rock Gas Company, which is now the largest in in-
terest in this district, has drilled a number of wells oh the Fountain, 
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McGehee, Bickerstaff, and other farms in this immediate district, and 
it is this group of wells that mainly gives character to the field. 
The first well to be drilled by this company was the one known as the 
Bickerstaff well No. 1. It found the shale at a depth of 386 feet, and 
gas was found in good volume at 392 feet. The well was completed in 
January, 1888, and was allowed to burn without check until .l\Iarch, 
when it was shut in. On being opened a few weeks thereafter it was 
found to contain salt water. The water gained rapidly upon the gas, 
greatly reducing its flow. This is a type of several wells that have been 
drilled within the limits of the company. In some, indeed, the salt 
water makes the co~spicuous feature of the production. 
Another and better type is represented in the Bickerstaff well No.2. 
In this the shale was found at 342 feet, and gas in large volume at 368 
feet. The well was torpedoed with 45 pounds of dynamite of 75 per 
cent. strength, and the flow of gas was greatly increased thereby. The 
gas proves to be entirely dry, and its production exceeds 2,000,000 cubic 
feet per day . 
.A recent statement shows that at or near the close of 1888 this com-
pany owned about ftfteen wells, with a daily flow of 11,000,000 cubic 
feet, but some of these are small producers, and controlled thirteen other 
wells giving 7,000,000 cubic feet more; in all, about 18,000,000 cubic 
feet per day. A gas line of 8-inch pipe is being constructed to Louis-
ville, 30 miles distant, by the company. 
The First National Gas Company's expenditures and tests in the 
search for natural gas have been .made a few miles up the river from 
these other wells. They have found gas in excellent volume in several 
wells; but in all cases it has been associated with salt water, at least 
after the wells have flowed for a few weeks. The original production 
of the Smith well in this series is represented to have been as vigorous 
as any yet found in the valley. The well drilled at West Point by 
Messrs. Cox and Montgomery produced salt water and gas, the latter 
in comparatively small amount. The statements given above suffice 
to show that the black shale when dipping from its outcrop, at New 
Albany, to a depth of 300 to 500 feet in the Ohio valley becomes, under 
certain conditions, a reservoir of natural gas and salt water on a large 
scale. 
As to the value of · this field, Professor Orton says: "In answering 
this question we are obliged to bear in mind that the Meade County 
field stands by itself in several important particulars. There is noth-
ing, so far as I know, in the records of gas production that is exactly 
comparable with it. In the first place, it is peculiar from the large pro-
duction of its wells when taken in connection with their shallow depth 
and their consequent low rock pressure. In the second place, it is pecu-
liar because of the almost constant association with the gas of salt water 
of fair strength and exceptional purity. Up to a very recent date the 
pressure of salt water has been counted so unfavorable to the flow of 
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gas that fields are promptly condemned by the appearance of this last-
named element in them. In the usual reservoir rocks it is counted cer-
tain that the salt water, if it once finds access to them, will steadily 
gain upon the gas and overpower it at last unless kept down by unre-
mitting care. 
''In default of like experience in other fields~ we are obliged to use 
the experience that has been acquired in this. The Moreman well will 
furnish us our best example. As already stated, it has been steadily 
producing gas and salt water since 1863. Since 1872 salt production 
has been going on continuously at the works. But the production of salt 
i~ not the eud for which tlJe present development is going forward. It 
is natural gas which is now in demand. \Vhat is the promise of the 
new field, as seen in the light of the Moreman well, in this respect 'I 
Through the courtesy of the proprietor the writer had an opportunity, 
in August, 1888, to measure the Yolume of the original well. It was 
found that its daily flow was but little less than 200,000 cubic feet. It is 
not at all probable that the original flow has been maintained through-
out all these years without diminution. But assuming that it has been 
200,000 cubic feet per day, what is the total volume of gas to be credited 
to this little drill hole~ The calculation shows it to he 1,825,000,000 
cubic feet. We are certainly warranted. in enlarging the amount to 
cover the diminution of the well to a total of 2,000,000,000 cubic feet. 
What value would this amount yield '8it a rate of 10 cents per 1,000 
cubic feet~ Un this basis the gas that bas flowed out of the Moreman 
well would be worth $200,000. It is the extreme vitality of the Mor('-
man well that has impressed me most favorably in my study of the 
field.'' 
CALIFORNIA. 
From a statement made in the report of the State Mineralogist of Cali-
fornia it appears that the natural gas of San Joaquin county, whose 
occurrence was described in the report on uatural gas in Mineral Re-
sources for 1887 (pages 500 and 501), bas been put to practical use. 
The gas from the well at the Crown mills, in this count,y, struck at a depth 
of 1,330 feet, and which yields 15,000 cubic feet of gas in twenty-four 
hours, is being utilized for heating the boilers of the mill, being burned 
in the same furnace, together with a small quantity of coke. Experi-
ments have been made also with tlJe gas as an illuminator. The gas 
was passed through coal oil and also through gasoline, the resulting 
product being burned in an ordinary gas burner. It was found, how-
ever, that the uncarbonated natural gas burned in the Siemens-Lund-
gren burner was preferable. 
The Old California Well Uompany was re-incorporated in April under 
the name of the Stockton Natural Gas Company. Its well, which is 
situated on tlJe southwest edge of the city, is over 2,000 feet deep, and 
yields 70,000 to 80,000 cubic feet of gas iu twenty-four hours. The 
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company proposes laying pipes and running the gas into the cit.y for 
lighting and beating purposes. The gas, as it issues from the well. 
burns with a luminous :flame, prouucing a slightly empyreumatic odor, 
due no doubt to imperfeut combustiop_, as no smell is perceptible when 
the gas is burned with the Siemens-Lundgren burner. The following is 
an analysis of the gas, made for 1\-Ir. Haas, who bored the well, and is a 
director of the Stockton Natural Gas Company: 
Analysis of inflammable gas front the well of the Stockton Natuml Gas Company. 
Marsh gas, CH4 .••••• ------ .................................................. . 
Hydrogen .................................................................... . 
2!ilf::i~ ~u~~i'd~: co;::::::::::::::::::::: : :::::::::::::::::::::: ~ :::::: :::::: 
Carbonic oxide, CO .......................................................... . 
83.00 
. 06 
. 06 
.05 
Trace. 
Total ..................................................................... ·j83:17 
The artesian wells bored during the past year are as follows: Artesian 
well 4 miles east of Stockton, on Bishop ranch, 1,180 feet deep, no gas, 
good water; artesian well at paper mills, Stockton, 1,225 feet, yields 
good :flow of water, and probably as much gas as at the Crown mills; 
no use is made of the gas at present. The old Standard well on the 
old Camp road is now owned by the Standard Gaslight and Fuel Com-
pany. The company bas commenced boring a second well 1,375 feet 
southwest from tlw old one. Op~rations upon it are suspended for the 
present, but it is the intention to resume work at an early date. 
Gas is reported to have been struck near Salinas, in Monterey county, 
at a depth of lOU feet. No use has as yet been made of it. 
On the south side of Sulphur creek, Colusa county, about 300 yards 
back of the original Wilbur Springs, there is a gas well wllich has been 
burning for years. The gas here comes to the surface near a small 
stream which empties into Sulphur creek. The entire formation at this 
point is a coarse-grained friable sandstone. The gas issues under a 
slight pressure and burns with a flame resembling that of a "Bunsen 
burner." This :flame rises from 8 inches to 2 feet. No effort has ever 
been made to utilize this gas. 
TENNESSEE. 
Quite full descriptions of the geological conditions ' under which 
natural gas has been found in Tennessee, as well as the probabilities of 
the discovery of further suppUes, have been g-iven in previous volumes 
of Mineral Resources, aud nothing can be added to what is there stated. 
During the year 1888 no natural gas was used in Tennessee so far as 
has been ascertained. 
DAKOTA. 
Some quantities of natural gas have been found at shallow depths 
in and near Ashton, Dakota. Gas was first struck at a depth of 78 
feet, and was used for six weeks in the Bo\vman Honse for cooking. 
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The well filled with water and drowned out the gas. Since then several 
wells have been drilled and gas found in every instance at a depth vary-
ing from 75 to 125 feet. The water was not properly cased oft' aml the 
gas was drowned out. On January 1, a farmer, in boring a3-inch hole for 
water, struck gas at a depth of 75 feet. Th(~ gas is conveyed 165 feet in 
l-inch gas pipe to his house, where he is using it for cooking and heat-
ing. The~e is more gas than is needed for the purpo~Se. The well is 
cased with 3-inch casing driven 70 feet into the gas rock. 
The drill ~n these wells passed tluough 15 feet of soil and clay and 
then through 55 feet of hardpan, soapstone, and black shale. In this 
last well was found a light-colored sandstone. Some oil is found before 
gas is struck. 
OTHER STATES. 
In illinois and the States west of the Missis~ippi tllere have been no 
developments of any importance during the year 1888, and nothing can 
be added to what has been already said in pre\Tious Yolumes of .Mineral 
Resources relative to the districts, the production of natural gas, geo-
logical features of the districts, and the vrobabilities of finding gas in 
commercial quantities. In general, it can be said that while in these 
States small amounts of gas have been found, and will continue to be 
found sufficient to supply fuel for local purposes, there does not promi::;e 
to be any such development of gas-producing territories as found in 
Pennsylvania, Ohio, and Indiana. 
JAPAN. 
From an article contributed to the A.1iw1·ican JJ!anufacturer by Jinzoo 
Adachi, we condense the following statement relative to natural gas in 
Japan. This should be noted in connPctiou with tlle statement rela-
tive to petroleum in Japan, published elsewhere in this volume. 
In one of the early Japanese writings it is stated that, "a noted 
Buddhist priest, Koho Daish, performed seven miracles in the province 
of Echigo (800-840. A. D.). One of these miracles was that of an ever-
lasting fire corning from the center of the earth." It is an old story 
of the people of the Golden Age, but many curiosity seekers still visit 
this locality. This was probably the original discoveQ· of natural gas 
in Japan. 
In 1876 the government of Japan began its geological survey. Mr. 
Adachi traveled witb Mr. Beujamin Smith Lyman, chief geologist and. 
mining engineer, in his researches into the mineral resources of the 
empire of Japan. Tlley found gas in different localities, but always 
within the boundaries of the oil fields or along their borders, which in-
dicates the intimate geological connection of the two. 
Natural gas is called in Japan, Kazakusodzn~ the first two syllables 
meaning wind or air, aud evidently hleutical, etymologically, with the 
very modern western word "gas," which is usually statcu to be the in-
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vention of the chemist Van Helmont (who died in 1644), but which be 
perhaps obtained from some colloquial expression in use from ancient 
times, and which is, at any rate, clearly identical in its turn with the 
German word'' geist" and the English" ghost" (spirit, the Latin spiritus, 
breath or breeze). 
At the Tae-Kusodzu (in Echigo) there are several producing oil wells 
of small product; but the most interesting feature is a couple of gas 
wells some 10 feet in diameter, near together, where the gas bubbles 
up in great quantity with violent commotion in water nearly level with 
the ground, and burns with dancing, flickering flames when lighted. 
At another spot within half a league some gas is utilized in a house for 
cooking, lighting, and even as a spectacle, when burned in jets of 
various size and position ; but all the flames are flickering ones. At 
the same place the gas is also used to heat a small rude still, for re-
lining the oil of the neighboring regions. 
• 
ASPHALTUM. 
There are many localities in the United States where asphaltum oc-
curs impregnating sandstone or shale, and occasionally it occurs in veins 
quite free from foreign substances, as the gilsonite and elaterite in Utah. 
Several places are given in Texas, Alabama, Tennessee, and Wyoming, 
but the only present useful sources are in Utah and California. Hard 
varieties of aspltaltum, such as gilsonite and elaterite, occur in several 
widely separate(l localities in Utah. Frequently they are associated 
with ozokerite. The principal localities are Fort Duchesne, in the 
Uintah reservation, and at a place east of this reservation. In Utah 
and Emery counties several deposits have been noted, all comparatively 
near the Denver and Rio Grande railroad. In Juab county asphaltum 
has been reported near Neplli, an<l several specimens have been shown 
from other localities. The product in Utah in 1888 was 700 tons of 
gih;onite, which was llauled to Thistle and sllipped to Saint Louis for 
making varnish. Its value there was $35,000. Of ordinary asphaltum 
about 100 tons were melted out of sandstone near Thistle. 
Mr. C. G. Yale states that California prouuces between 4,000,000 and 
5,000,000 gallons of liquid asphaltum from Los Angeles and Ventura 
counties. In 1888 the product is estimated at 4,600,000 gallons. It is 
of a glossy black color, imprevious to water, and is particularly adapted 
for coating iron. It is principally used in the manufacture of paint, 
which is found superior for some purposes to that made from lead. It 
is also made into a special varnish. It is largely used for wood and 
iron pipe" dipping" and for coating ropes, bridges, etc. The demand 
will undoubtedly increase, as the demand tor ordinary coal tar is becom-
ing greater than the supply. 
During 1888 the mining of sandstone, or loose sand, cemented by as-
phaltum, became an important industry in California. The material, 
as mined, is heated till it becomes soft, and in this condition laid down 
as a pavement. The use of this cement is not new; but the industry 
attracted little attention until1888, when in land speculation and town 
improvements it proved valuable, and now it is produced in large quan-
tities, and deposits are eagerly sought. 
Mr. F. Adams, of San Luis Obispo, states that the first discovery of 
bituminous rock, as this material is called, was in the winter of 1868, at 
Santa Cruz. As usual, it was accidental. Mr. Pray, the proprietor of 
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a hotel, put down redwood blocks as a street pavement in front of the· 
hotel. A man was sent to get asphaltum to pour between the blocks. 
This asphaltum was then known to occur in a wild region about 10 
miles north of Santa Cruz. By mistake he went to the wrong place 
and returned with a wagon load of bituminous rock. This was melted 
and laid over the redwood blocks and proved satisfactory. (a) The 
next attempt to use the rock was in 1876, when the town introduced 
street cars. Soon after this, sidewalks were demanued by the tourists, 
and Mr. I. L. Thurber began laying the asphalt as a business. In 1884 
it became the standard material for street pavements in Santa Cruz, 
and in subsequent years it has been shipped to other places to a slight 
extent; but although tbe qnality of the material is very good, wagon 
hauling is necessary, and the roads are very poor. The product in 188S 
was about 7,000 tons, worth $6 per ton on cars at Santa Cruz. 
The principal source of the bituminous rock is now San Luis Obispo, 
where it was noticed by 1\rr. James McCormick early in January, 1887. 
The experience at Santa Cruz caused this land to be bought up at once. 
Work began in May, and at tbe close of 1887 about 36,000 tons had 
been sold. The deposits, as developed in 1888, are about 6 miles south 
of San Luis Obispo. Four companies are operating them, the Bitumi-
nous Rock Company, the Black Rock Company, the California Paving 
Company, and the Pacific Paving Compaujr. The deposits are usually 
opened from the side of a hill, and the cost of putting the material on 
cars is very small. Part of the hillside is blasted off and in some cases 
loaded directly on cars; in others a short wagon haul is necessary. 
Thirty cents per ton is fully as much as it now costs to load on the cars. 
The material sells for about $5 per ton at Port Harford, about 5 miles 
away. The total product for the region was 43,000 tons in 1888. 
It seems to be good paving material and resists wear better than or-
dinary asphaltum. It is largely used in Los Angeles, San Diego, Santa 
Barbara, and San Bernardino, and to some extent in San Francisco. 
a It was still in good condition in this place in 1888, and similar pavements are used 
throughout the town.-DAY. 
OZOKERITE. 
It has been known for years that ozokerite occurs in several localities 
in Utah, but the seams are usually quite small, varying from an inch to 
4 inches in thickness, and little effort has been made towards securing 
a supply; hut in 1888 Mr. R. J. Kroupa, acting for the Ozokerite Min-
ing Company, began active developments which have met with success, 
largely on account of Mr. Kroupa's experience in the Galician ozoke-
rite mines. The property of this company covers a large area, and ex-
ploration has been carried on since 1885 with varying results. More 
than twenty-five openings have been made at various points on the prop-
erty, and more than a dozen veins of the ozokerite have ·been exposed. 
The work has been slowly but thoroughly pursued, and in -August, 
1888, at Soldiers Summit, a deposit was discovered which has proved to 
be quite extensive. About 65,000 pounds were mined in 1888, and a 
car load of this was favorably received in New York. 
The foreign product is principally from Galicia, and Mr. Jacob Wal-
lace estimates that in all 60,000,000 pounds are produced there. The 
discovery of ozokerite was made in 1859, and the industry began in 
1862. It has gradually increased since then. At first no financial sup-
port could he found for the enterprise, but in 1865 the Lemburg Credit 
Bank pushed the undertaking. Now thirty-five English, French, and 
Austrian companies are engaged in the field. 
Refined ozokerite is applicable to almost all uses for ordinary bees-
wax and the crude substance is particularly valuable as an insulator. 
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BY WILLIAM C. DAY, 
THE BUILDING INDUSTRY IN GENERAL.(a) 
The year 1888, while by no means an unprosperous one for the build· 
ing industry throughout the country, does not show the gains in pro-
duction of structural materials generally which characterized the year 
'1887 as compared with 1886 and former years. 
The following table has been constructed on the basis of statistics 
furnished by the building inspectors and commissioners of the various 
cities considered. The figures represent in general the number of per-
mits issued during the year and the estimated values of the buildings 
for which permits were given. Although the buildings for which per-
mits are issued may not all be completed during the same year, still this 
fact;. does not diminish the value of the figures as showing the compara-
tive condition of the industry in different years: 
Number and value of the buildings fo1' wh.ich permits were issued in forty-jour cities dur-
ing thll yea1·s 1885, 1886, 1887, and 1888. 
1885. 1886. 1887. 1888. 
Cities. 1------1--~---------- - -----
No. Value. No. Valu~. No. Value. No. Value. 
---------1--- 1----1--1----1 
Portland, Maine : 
Frame buildings . • • • • • . . 67 .. .. .. .. .. 91 .. .. . .. .. .. 109 $140, 000 _ ....... _ ........ 
Brick, stone, and iron 
buildings.............. 14 . ... . ... .. 32 ........... 33 225,000 ................ . 
------ -·- -----------1·---1 
Total ............ . .. . 81 $250, 000 123 $300, 000 142 365, 000 -- .. - ... -..... --
Bangor, Maine .......... .. 
Frame buildings ...... __ -···- - .................................. .. ..... . . l!JO ......... .. 
Brick, stone, aJJ.d iron 
b;~:~:.:::: ::::::::: :::::1:::::::::: ::::: :::::::::: . ::::. :::::.:::. 10 ... . ...... . 2001 $300, 000 
a In the preparation of this report valuable aid has been rendered by the following 
gentlemen, to whom especial acknowledgments are hereby tendered: Mr. Robert H. 
Dalby, of Slatington, Pennsylvania, for general statistics in regard to slate from the 
Slatington region, Pennsylvania; Mr. U. Cummings, general superintendent of the 
Standard Cement Company, of New Haven, Connecticut, formerly of Buffalo, New 
York, for statistics in regard to the production of natural-rock cement in tl1e United 
Sta.tes; the New York Real Estate Reco1'a and Guide, for statistics of structural mate-
rials in New York City. 
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Number and value of the buildings for which permits were issued, etc.-Con'tinued. 
' 
1885. 1886. 1887. 1888. 
Cities. 
No. Value. I-----------I--N_o_. Value. No. Value. I No. Value. 
Boston, Ma~sa~husetts: , _ 
Frame bmldmgs ........ 1, 37:! $4, 552, 538 1, 3o3 $3,992, 792
1
1,431 $4,153,181 1, 480 $(, 455,515 
Brick, stone, and iron 
buildings .•. . • .. .. .. .. 348 6, 218, 800 346 8, 813, 100 417 6, 108,825 315 4, 994,350 
-----------------------
Total . • . . . . . . . . . . . . . . 1, ~~ 10, 771, 338 _1, 6!19 12, 805, 892/ 1, 848 _ 10, 26_:, u06 1, 79~ 9, 4i9, 865 _ 
Fall River, Massachu-
setts: 
Frame buildings........ 200 .......... 205 ........... 273 ........... 279 ......... .. 
Brick, stone, and iron 
buildings............. 12 ........ 25 .......... 27 .......... 17 ......... .. 
Total .. . .. .. . . .. .. . .. 212 330, 975 230 666,750 300 831' 450 296 1, 160, 650 
-=--===-== = -=- ======= == == 
Frame buildings........ 92 .. . .. . . .. 90 .. • .. .. . .. 102 .. 121 200, 000 
Salem, Ma~sachusett.s: I 
Brick, stone, and iron 
b:::::~~-~ ::::::.:::::- 10:1- .. ~~~. ~~~  ----~~~.-~~~ ~~:1 ... ~(;~.-~~~ 1:: 2:~: ::: 
===- I===.=:=-..==~===== 
New Bedford. Massachu-
setts: 
Frame buildings....................... ...... ....... .... ...... ........... 169 338,000 
Brick, stone, and iron 
buildings . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . 3 160, 000 
Total . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . .. _ . _ . . . . . . . . . . . . . . . . .. __ ..... . 172 498,000 
Providence, Rhode Island: 
Frame bnildingf! . . . . . . . 452 1, 273, 745 407 1, 194, 607 465 1, 166, 5401 4271 1, 251, 780 
Brick, stone, and iron 
buildings . . . . . . . . . . . . . 13 364, 700 12 168, 750 14 293, 500 23 77 4, 000 
--------------------1-----
Total . . . . • . . . . . . . . . . . 465 1, 638, 445 419 1, 363, 357 479 1, 460, 040 450 2, 025, 780 
Bridgeport,_ C<;mnecticut: = ==- ===1= == 
Frame bmltlmgs . . . . . . . . 280 420, 0001 350 630, 000 . . . . . . . • . . . • . . . ...•• . ......•... 
Bril'k, stone, and iron 
buildings .. .. . .. . . . . .. 2.> 123, 000 34 170, 000 . .. .. . .. .. . .. . .. .. .............. . 
Total .....•. _.. . ..... 305 . 545,000 38! - 800, 000 ....• -~~= ~ =~~ 
Brooklyn, New York: I 
Frame buildings .. .. .. .. 1, 261 . .. .. .. 1, 774 .. .. .. .. .. 2, 123 ........ _.. 1, 923 .. .. .. .... 
Brick, stone, and iron 
buildings .. .. . .. .. .. .. 1, 377 . .. .. .. .. 2, 216 .. . .. . . . .. l, 752 . .. . . .. .. .. 1, 738 ......... .. 
Total ................ 2, 638 11, 46.>, 795 3, 990 20,318, 48:il3, 875, 18, OOS, 325 3, 66117,937, 2i0 
N~';a~~rtu~~·r~=gs ........ - 5801 1,416,6831 6301 1, 5o_:. ;~I 8: 2, t;:,;, 765 771 ~861~965 
Brick, stone, aud iron 
buildings .. . .. .. . .. .. . 2, 788143, 957, 310 . 3, 442' 57, :33, 9:>8
1 
3, 504 ~~7, t05 2, 474 49, 1~:_~ 
Total ................ 3, 368 45, 374, Olal 4, 09~ \ 5fl, 739, 7:l3 4, 344 67,069,570 3, 24fl 51, 05!, 981 
Newark,NewJersey: ==-=:-=-==-'======== 
Frame bnildingA ...... ·1 809
1 
...... _. I 721 ........ -- ~ 916 . . . . . . . . . . 1, 060 ........ . 
Bl'ick, stone, and iron 
U1~l:::lg.H.:: ::::::·~::: 1, :~:, , ::::::·~ ~~ ::~:·::::~:.::: ~ ~=~=II,:::.:::~::::: 
wi~l~~WI~~~:i~;,;;~/ -f~ -1 - : -- --- - ---- ----J .......... : ..... 
buildings .. .. . .. . .. .. . 280· 66x, 590 192, 6~!!. 983 301 5t8, 340 276 6!8, 450 
I 
Total............... 28.--;::- 6ri8, 590 1921_ 6~!• 98'1 _ ~01 --~48, 3401 __ 27ii <H8, 450 
Phila_delphia, Pennsylva- 1 J F:~!~ buildings ............ , .......... ~ ---- .. 1··········· 80 .......••.. 85 .....•..•• B~~:::::~: :::::::::: iii
1
ifooiio[i,i.
1 
ii,ii,o~  ~~~~;~ 
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Ntunber and value of the buildings jol' which pf}rmits were issued, etc.-Continueu. 
1885. 1886. 1887. 1888. 
Cities. 
No. Value. No. Value. No. Value. No. Value. 
Pittsburgh, Pennsylvania.: I 
Frame buildings........ 795 .......... 847 ........... 1,173 $1,157,341 1,838 ~ ......... . 
Brick, stone, and iron 1 
buildings ............. 647 .......... 568 ........... 737 2,757,558 926. ......... . 
-- --------------_______ , ___ _ 
Ba~~:;;~;~~~<: '·.~:2 ~::~· <29 ~:1: ~~'!·~9 ~ = =~$:·.:~~ ::: I 
Brick, stone, and iron 
buildings . . . . . . . . . . . . . 3, 237 4, 340, 125 2, 305 3, 587, !lOO 2, 46i 3, 244, 750 2, 188 3, 613, 480 
Total............. . . 3, 237 4, 340, 125 2, fl05 3, 587, 900 2, 464 3, 244, 750 2, 188 S, 613, 480 
Washington, District of 
Columbia: 
Frame buildings. . . . . . . 325 195, 255 3921 295, 689 366 351, 260 266 313, 760 
Brick, stone, and iron 
buildings............. 1, 333 3, 297,252 1, 802 4, 41?, 240 1, 885 4, 584, 500 1, 611 5, 389, 611 
Total............... 1, 658 3, 492, 5117 2, 1!!4 4, 707, 929 2, 251 4, 935, 760 1, 877 5, 703, 371 
Richmond, Virginia: 
F1·ame buildings ..... . 
Brick, stone, and iron 
buildings ............ . 
Total .............. . 
Louisville, Kentucky: 
244 124, 900 137 125,000 355 
238 896, 400 204 528,600 184 
482 1, 021, 300 341 653,600 539 
205, 000 .. .. .. .. - .. - .. --
668, 700 ... - -- -- ........ 
873, 700 555 750, 000 
===== -== = -=-=== ===== =~= = == 
Frame buil<lings........ 604 .......... 570 ........... 420 ......... .. 742 ........ .. 
Brick, stone, and iron 
buildings . .. . .. .. .. .. . 2-13 . .. • .. . .. . 340 .. .. .. .. ... . 496 ......... .. 192 .......... 
Total .............. . 8i7 2, 160, 523 9H' 1, 507, 368 916 1, 487, 60:li 934 1, 223,047 
Mt~1;;~1~~T·ro." ~ ::::: :: :::::: ::::~::::: :::~=:~::r :: :::: 
Total. ............. :_----· ......... _ .... -:-:~ .. --~-::._~.-----:-: _1,12!·~~~ ; 304 1,231,95~ 
Nashville, Tennessee: 
.ll'rame buildings........ 212 135,245 211 126,025 470 2GO, 932 63G 310, 624 
Brick, stone, and iron I 
buildings............ 95 235,220 151 391, 545 230 594, ~60 201 624,995 
Total. ..... ·--- ..... ----aD7 -370,465 362 -517:;70 700j-795, 212 837~- 935, 619 
SaintLouis,Mi&sonri: === ·1==== 
Frame buildings........ 510 456, 825 491 405, 892 648 555, 370 .... -- ~ -- ........ 
Brick, stone, and iron 
buildings ............. 2, 160 6, 919, 694 1, 732 6, 624, 927 1, 842 7, 607,544 ............... . 
Total . __ . ____ .. _.... 2, 670 7. 376:519 2, 223 7,o3o, 819 2, 49o l- s, 162;9i4 ~ ~ 
Kansas City, Missouri: I 
Frame buildings.. . ..... 2, 227 1, 357, 207 3, 420 3, 098, 802,3, 7::i8 2, 622, 306 4, 263.
1
2, 987, 891 
Brick, stone, and iron 
buildiu~s . . . . . . . . . . . . 703 i, 401, 420 629 7, 24.4, 655 650 6, 6!6, !J55 · 715 6, 6i9, 540 
-- ----------------------
Total . . . . . . . . . . . . . . 2, 930 5, 758, 627 4, 049 10, 3<t3, 457 4, 408 9, 269, 261 4, 978 9, 667, 431 
= ==== = -===-===-= 1-==== ==---====:--= = -=-=-=-= 
sa;~~~~bb~f1:;~~ ~ __ ... .. 278 ...... __ . 2281....... . .. . 190 ... -- ... -- 2041 .... -- . --. 
Brick, stone, and iron j 
buildings. ..... . ..... 55.......... 1i21 ........... 1 28 ........... 32 ......... . 
Total .............. ; 3331
1
__ 360, 53!i 2Ro j ~~· 8!5i _ 218 . 25~, 500: 23~ 272, 9i0 
Galveston, Texas: 1 Frame buildings........ 1161 177, 63U j 181 304, 400 .. .. . .. . .. . . .. . .... .. · 
Brick, stone, and iron 
buildings .. . . .. .. . .. .. 7 123, 500/ 6 22!l, 000 . .. .. .. • .. .. . ........ I ........ . 
Total. .............. 12aj301:13oj187 623~' --·--· ........... ------ ~  
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Nwmbe'· and value of the buildings for which petmits were issued, etc.-Continued. 
1885. 1886. 1887. 1888. 
Cities. 
No. Value. No. Value, No. Value. No. Value. 
New Orleans, Louisiana: 
Frame buildings ......................................................................... . 
Brick, stone, and iron 
buildings .............................................................................. . 
Total............... ...... ....... ... ...... ........ ... ...... ........... 297'~1, 205,509 
Little Rock, Arkansas: 
Frame buildings........ ...... ....... ... ...... ........ ... .... .. ...... ..... 200 500,000 
Brick, stone, and iron 
buildings . .. . .. .. . . • . . . .. .. . . .. . .. .. .. . .. .. . . .. . . . .. . .. .. . • . . .. • .. . .. . .. 60 500, 000 
Total ............................................................... . 260 1, 000, 000 
==..;:.== ~-========== 
Topeka, Kansas: }'rame buildings........ 603 .. ... . ... 696 ........ ... 576 ...... ..... 535 ......... . 
Brick, stone, and iron 
b•;::,··.:::::::::::: .:: -~;;:;~ ,:: --~~:~.![-.:~~--~~~~.-~~ 6:: ·--~~~.-~~' 
Evansville, Indiana: . 
Frame buildings........ ...... .......... ...... .......... 324
1
........... 322 214,722 
Brick, stone, and iron 
buildings.. .. .. . .. .. . . . . . .. . .. . .. . .. . .. • . . . . .. .. .. • . . . 87 . .. .. .. .. .. 80 835, 780 
Total................................................ 411 366, 273 402 1, 030, 502 
In;~~:~~~~~iJfu~!~-~= ..... ~---- ........ ~~~~-----------~~-~~---687,~~ •••• ~ .: •••••• ~ 
Brick, stone, and iron 
buildings . .. . . .. . . . . . . .. .. .. .. .. .. . . . . . .. . . . .. . . . . . . . . . . • . • • • 401, 810 . .. . . . . ........ . 
Total ...................... :. . . . .. . . . • . . .. .. . • . .. . . .. . .. .. . 1, 089, 187 1, 205 1, 089, 198 
===-=========== ==-== 
Cle>eland, Ohio: 
Frame buildings .......................................................... 1,101 1, 331,399 
Brick, stone, and iron 
buildings . . . . . .. .. . . .. .. . . .. . .. .. .. .. . . . . .. . .. . .. .. . .. . . .. . .. . .. . . . .. .. . 79 2, 262, 610 
Total . . . . ... ••• . . . . . 1, 932 1, 731,960 1, 587 1, 564, 200 1, 537 1, 756, 21i3 1, 180 3, 594, 009 
=-======-==~===..=-Columbus, Ohio: 
Frame buildings .......................................................................... . 
Brick, stone, and iron 
buildings . . .. . . . . • . . • • . ..................... ,. .. .. .. . .. . . .. . . . . .......................... . 
Total . . . . . . . . . . . . . . . .. 5371MB, 058 --sQ4 ----gw:g07 --s54 "l,Os6,4i9 ~ ~:~ 
. = ,=== . I === 
Toledo, Oh10 : I 
1 
Frame buildings .............. 
1
...... . .. 436 324, 580 342 520, 000 ............... .. 
Brick, stone, and iron 
buildings . . .. .. . .. . .. . . . . . .. . .. .. .. . . . 108 298, 51.) 374 736, 000 ............... .. 
Total............... .... .. . .. . ...... 544 623,095 716 1, 256,000 . ._.... 632,125 
======,'===· Detroit, Michi~an: 
Frame builclmgs.... 1, 328 1, 437, 819 1, 533 1, 561, 864 1, 326 . . . .. . . . .. . 1, 945 ......... .. 
Brick, stone, and iron I 
buildings ............. _ 563 2, 040, 500 ~ ~~· 350 ~ • • . • • • . . • • . 4 77 .••..•••••• 
Total. .............. 1, 891 3, 478,319 2. 053 3, 897,214 2, 013 3, 916,973 2, 422 4, 292,639 
Marquette,Michigan: === j ·==== 
Frame buildings . . . . . . . 8 19, 829 16,492 10 34, 190 19 139, 600 
Brick, stone, and iron 
buildings ............. __ ~· 351 __ 2 __ 21, 600 __ 4 __ 98, 7931 __ 5~~ 
Total ............ .. 14 73,180 6 38,092 14 13?, 983 24 487,709 
Milwaukee,Wisconsin: ==---==, -====,== 
Frame buildings......... . .. .. . . .. . . . . . . . . • • . • .. .. . . .. .. . . . .. .. . .. . .. . .. .. • 302 612, 860 
Brick, stone, and iron 
buildings ........•..•. :.:.:.:.:::. .:.::.:.:..:.:.:.:.:.
1
::.:.:.::. .:..:.:..:..:...::.:.:.:.].::..:..:..:.:. ~.::.:..:.:. ~1 1, 251,030 
Total . . . .. .. . . . . . . . . . . . • . . . . . . .. . . . . .. • . . . . •• • • • . . . .. .. • • • . . .. . . • . .. • . 481,1, 863, 890 
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Nttrnber and value of the buildings for which permits were issued, eto.-Continued. 
1885. 1886. 1887. 1888. 
Cities. 
No. Value. No. Value. No. Value. No. Value. 
c~f!~¥~~~.-;ro~ ---- ·--·-- · ··-··· ----- -- ---··· ······ ·· -·· ·····- ····· . j 
buildings . . • • . • • . . . . . . 4, 638 ~24,530, 125 4., 664 $21, 324, 400 4, 833 $19, 778, 100 4, 958 $20, 3G0,800 
Total. .............. 4, 638 24,53~,1~5 4, G64 21, 32!, 400 4, 833 19, 77!,100 .:!, 9~ 20,_~0,Hoo I 
Frame buildings........ ...... ....... ... ...... ...... . . . .. .... .. ....... 4,180 3, 409,687 
Minneapolis, Minnesota: I 
Brick, stone, anJ iron 
buildings............. ...... ....... ... ... .. .... . .. ... ..... ...... . . .. . 159 6, 789,150 
Total ............... 3, 075 7, 718,668 4, 483 9, 179,522 4, 620 9, 731,068 4, 339 10,198,837 
Saint Paul, :~1i!lnesota: == '== == ====r·~-=~ =~-= -== ==1 
Frame bmldmgs........ 2, 964 2, 238, 026 3, 017 2, 488, 271 3, 780. 6, 4:>2, 807 4, 276 6, 9. 63, 265 
1 
buildings ............. -3~ ~::· 182 ~ ~7, 571 ~ ~,_486, 407 ~~ ~~~~ 656 I Brick, stone, and iron I 
Total. .............. 3, 349 4, 159,208 3, 570 6, 055,842 4, 4551 12,939,214 4, 89214,687,921 , 
Fargo, Dak~ta_: == ==1= ====,==== = ===--==1 
Frame bmldmgs. .. . . ... 11 35,500 17 29,000 131 31,300 8 14,600 
Brick, stone, and iron • 
buildings ............. __ 4 120, 000 -~ -~9, 500 __ 21- 104, 000 _ _: -~~ 000 
Total ...••.......... -~-~55, 500 -~ _ _3_8, 500 ~ --~~~~ -~·-~ 600 1 
Omaha, Nebraska: -------------- ----------;----: 
Frame buildings........ 600 957,318 1, 150 2, 224, 390 1, 968 ..•... . _.. 2,1311 2, 260, 154 1 Brick, stone, and iron 
buildings .. . .. . .. .. .. . 62 1, 908, 145 145 2, 950, 750 226 .. .. . .. • .. 251 1, 410, 214 
Total. .... -.... .. . . 662 2, 8M, 463 1, 295 5, 175, 140! 2, 194 = 9, 000, 000 2, 3Sz 3, 6W~ 368 
Council Bluffs, Iowa: I 
~lck~ ~t~~~:n::d· · i~~~. · .......... .' ... - . . . . . . . ........ ·1· .................... "" I ' ......... I 
buildings................... ......... . ..................... 17 ........................ .. 
----- --------
Total. ..... ~....... ...... . .. .. ..... 327 1, 721, 325 743 2, 600,500 1,169 2,167, 200 
DesMoines,Iowa.: ======·= ,==== ~~ic'k~ ~~~~:nf!~i-i~o~ · · · .. · · .. · .... · · · = .. ·.. .. .. - ... - --1-- .... 
1 
- ......... 
1 
276 705, 125 I 
buildings .. . . . . . .. . • .. . .. .. . . .. . . . . . . . .. ... . .......... I.............. . . .. 49 391, 350 
Total. .................... 1 ................ ~ ............... .!. ... ~:--·-- 32S 1,096,475 
Dt~~·~~~~~~::.-·,;;~ =~::-:=:r= ==~=;-== =~:== , 
bmldmgs .................. ·I· ......... 
1 
................. 1 ..... 1 ........ -.. - .. ·- I ........ · 
Total. .................... ,1, 000, 5UO . .. .. . 1, ~26, 3011 ...... : 1, ~67, 400 ...... 1 1, 678, 700 I 
San~i~~~~:~i~~7::~-=j== -===-= =:::=-=~==-- I b~::·~::::::::::::: =t=:::: ::::: :::::~::::: ::::::::::::::::: --~; ! -~.-~:;~ ' 
-- ·----
In the following table are the figures (taken from the foregoi11g table) 
showing the values for all cities, except those for which data are want-
ing, for 1887 and 1888, placed in parallel columns for the sake of com-
parison: ; 
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Total 1:alue of buildings erected in the principal cities of the United States dwring H:l87 
and 1888. 
Names of cities. 
Boston, Massachusetts ....•.........•.•..................... 
Fall Ri V~'r, Massachusetts ............................•..... 
Salem. Massachusetts ................................•.... 
Providence, Rhode Island ...........•••••.................. 
~~o~k~~~k ~~~ -~-~~~: :::::::::::::::::::::::::::::::::::::: 
Wilmington, Delaware .......•...•...................•..... 
Philadelphia, Pt>nnsylvania .•••••....•.....••.......•....... 
Pittsburgh, Pennsylvania ........•........•..••.•.•••••.••. 
Baltimore, Maryland .....•...•••...................•.•..... 
Washington, District of Columbia .••.•...••••..••••.••..... 
Richmond, Virginia .....•.......•.....••.•..•••••...••...•. 
t~~~1\\t.·'l~~El::::: ~ ~ ~:::::: ~:::::::::::::::::::::::::::: 
Kansas City, MisRouri .......•••••..••...•••••.••........••. 
Savannah, Gt'OrJ.ria ......•.•••...•......•....•.....••...••.• 
Evansville, Indiana ..........••..•...••...•..........••..... 
Indianapolis, Indiana ...•..........•.•.•••..•..•••••••.•... 
af~ve~:ilfon~fos:::: :::::::::::::::::::::::::::::::::::::::: 
Toledo, Ohio . ........•.•••.••..........•.•.••••.••••••...... 
~~ii1~~:~~~~f~~~~~:: ~:::::: ::::::::::: :::~:: ::::::::::::: 
Minneapolis, Minnf'sota ..................••.•••..•.•....... 
Saint Paul, Minnesota ...•.•........••••..•...•••••••••.•••.. 
g:;;~~s::~r:ka:: :::::::::::::::::.:: ~: ::::::::::::::::::: 
Council Bluffs, Iowa .........•••.•....•...•..•••••.•........ 
Dubuque, Iowa ................••...•.....••.•••••.••...••.. 
1887. 
$10, 262, 006 
831,450 1 
406, ooo I 
1, 460,040 
18,008,325 
67,069,570 
548,340 
26,780, 000 
3, 914,899 
3, 244,750 
4, 935,760 
873,700 
1, 487,602 
1, 122.021 I 
795,212 
9, 269,261 
255,500 
366,273 
1, 089,187 
621,596 
1, 756,273 
1, 256, 000 
3,916,973 
132, 983 
19,778,100 
9, 731,068 
12,939,214 
135, 300 
9, 000,000 
2, 600,500 
1, 267,400 
1888. 
$9,449, S65 
1, 160,650 
230,000 
2, 025,780 
17,937,270 
51,054,987 
648,450 
30,000,000 
5, 341, 1S3 
3, 613,480 
5, 703,371 
750,000 
1, 223,047 
1, 231,956 
935,619 
9, 667,431 
272, 9i0 
1, 050, 502 
1, 089, 198 
761,290 
3, 59!, 009 
632, 125 
4, 292,639 
487,709 
20,360,800 
10, 198, 837 
H. 687,921 
26,600 
3, 670,368 
2, 167,200 
1, 678,700 
Total. . . . . • • • • . . • • • • • . . • . . • • . . • • . . • • • . • • • . • • • • • • • • • . • • . 215, 855, 303 205, 943, 967 
It is evident, from this table, that for the thirty-one cities compared 
there was a total decrease of $9,911,336 in 1888, or 4.59 per cent. less. 
If New York City is left out there is a total gain of $6, t03,247, or 4.1 per 
cent. gam. 
In the report for 1887 a consideration of the kinds of building done 
and the kinds of materials used in quite a numb~r of cities and towns 
in the United States was given. The following is a presentation of 
similar information in regard to other cities and towns, and also in cases 
where changes have been made apparent by increased activity in build-
ing. The same cities were treated of in the 1887 report. 
ALABAMA. 
Birmingham.-The amount of building done in this city in 1888 falls 
below that of 1887 very perceptibly; this decrease is due in part to the · 
reaction which is a natural consequence of the excessive activity of two 
or three preceding years. Appearances, however, point to greater 
activity during 1889. 
Locally quarried dark gray sandstone serves for all foundation work, 
while limestone from the Dixon quarry, Franklin county, Alabama, and 
granite from the Goodwater quarry, Coosa county, Alabama, supply the 
greater part of the demauds for ornamental stone. The granite shows as 
the result of analysis 96 per cent. quartz, 3.3 per cent. feldspar and 0.~· per 
cent. mica. The brick for rough work is produced locally, but for first-
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class construction 1\fontgomery and Riverside, Alabama, brick is pr~­
ferred; front brick comes from Saint Louis, Missouri, and Zanesville, 
Ohio. Louisville, Kentucky, cement ~upplies most of the demand for 
that material, although Rosendale and English Portland are also in m~e. 
ZJfobile.-Stone foundations in this cit~· are practically unknown. Dix-
on, Alabama, limestone i:s oecasiona Hy u:::;ed for superstructures. Mot\t 
of the buildings erected are of woo<l. 'rlw common brick used h; of 
local manufacture, unattractive in appearance, hut durable in quality. 
Slate and cement are sparingly employed. 
Jllontgomery.-Tilere being no building stone within 70 miles of tlti~-; 
cit.y, foundations· are constructed of brick, which is locally manufact-
. ured and of good quality. 
Granite is procured from Stone Mountain·, Georgia, sandstone from 
Blount county, Alabama, aud limestone from the northern part of tlw 
State. More good taste in the use of ornamental materials is displayed 
than formerly, and the general character of the buildings is better. A 
very noticeable increase in the consumption of cement lias taken place 
in the last eight years. Louisville cement, supplementtd by a little 
English Portland and Rosendale, supplies the demand. 
ARKANSAS. 
Little Rock.-For foundations sandstone, obtained 2 miles west of the 
city, is the recognize<! material. Two miles south of the city large quan-
tities of granite are quarried, and this stone is freely used for super-
~tructures and is also freely shipped to other cities for paving blocks 
as well as for building purposes. 'l'he character of the building done is 
improving noticeably. The common brick is locally manufactured, but 
the fine brick comes from Memphis, Tennessee, Saint Louis, Missouri, 
and Zanesville, Ohio. Slate from Pennsylvania supplies the greater 
part of a limited demand. Slate of good quality exists H,bout 6 miles 
west of the city, but it has not yet been satisfactorily developed. 
CALIFORNIA. 
Los Angeles.-Most of the foundations in this city are constructed of 
brick; but small quantities of granite from Riversi<le, 60 miles south-
east, and sandstone from the Sespe quarries are sometimes applied to 
foundation construction. The above mentioned stones, and also sand-
stone from Flagstaff, Arizona, supply most of the demand for ornamental 
stone. 
Tile residences are almost entirely frame structures, brick and stone 
being used in business buildings and blocks. 
Slate is used on only one or two buildings; it came from Pennsyl-
vania. English Portland cement supplies almost the entire demand for 
cement; it is brought. over in English vessels landing at San Pedro. 
Sam-ronento.-For foundation works brick is almost exclusi\·e1y em-
ployed; but little stone is used for any purpose; the small demand is 
filled by sandstone from Amador county and a small quantity of 
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granite. Brick is locally manuf<:tctured. Slate is very little used for 
roofing, but the future development of slate quarries known to exist at 
Placerville, Eldorado county, California, may stimulate the use of slate 
in this and other Uali rnia towns.' English Portland cement is quite 
liberally used; much of it comes as ballast in grain ships from Eng-
land. 
San Francisco.-The foundations of buildings in this city are largely 
constructed of brick. Sandstone from San Jose and Niles Canon, Cali-
fornia, and also from Arizona, and granite from localities in the Sierra 
Nevada mountains, are employed for superstructures. 
The brick used in this city comes from San Jose, Pleasanton, San 
Rafael, San Quentin, and other points situated at distances of from 30 
to 75 miles from the city. The opening up of the Placen~me slate 
quarries will probably cause an increased consumption of slate, very 
little of which is used at present. 
CONNECTICUT. 
Bridgeport.-Two kinds of locally quarried stone of granitic character, 
but different in color, supply the needs for foundation work, while 
ornamental stone comes from Hurricane Islands and Westerly, Rhode 
Island, sandstone being brought from Long Meadow, Massachusetts, and 
Portland, Connecticut. 
The absence of suitable clay for brick making necessitates the intro-
duction of common brick from North Haven and Berlin, Connecticut, and 
fine brick from Philadelphia, Pennsylvania, and Trenton, New Jersey. 
Slate from Maine and Pennsylvania quarries is used on a fair proportion 
of the steep roofs erected. The use of cement mixed with lime in mor-
tar is increasing, the proportions recommended by the best authorities 
being one part of lime to two parts of cement in summer, or in warm 
weather, and one of 1ime to one of cement in cold weather. Rosendale 
cement chiefly is used, but a considerable amount o~ imported Portland 
is also utilized. 
GEORGIA. 
Atlanta.-Stone mountain, at a distance of 16 miles from the city, 
furnishes granite for superstructures, ornamental work, and trimmings, 
while ''native blue stone," locally so called, and quarried near the 
city, is the material used for foundations. In addition to these stones, 
marble from Pickens county, limestone from Alabama, Kentucky, and 
Indiana, and sandstone from Kentucky are also employed in orna-
mental work. Indiana oolitic limestone was used in the erection of the 
Georgia State capitol All brick is of local manufacture; slate is 
brought from Rock ~fart, Georgia. . 
Savannah. -Alabama limestone, quarried at Netta, and granite from 
Stone mountain, Georgia, are now quite extensively used to supply de-
mands for stone in building, and is replacing Connecticut brown stone, 
which was formerly very largely employed. Common brick is locally 
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manufactured, .while pressed brick for front work is brought from Ma-
con and Atlanta. Rosendale and Georgia natural-rock cement, and also 
Portland cement, manufactured at Cement, Georgia, are in use. 
Cement is also used in the manufacture of au. artificial stone known 
as "tabby" from oyster shells and cement, giving a product satisfac-
tory in appearance and strength. 
IDAHO. 
Boise Oity.-Sandstone locally quarried is used for foundations, while 
Ohio freestone and Kentucky limestone are used in superstructures. 
There is a marked improvement in the style and taste displayed in the 
erection of buildings within the past few years. Common brick is 
made in the vicinity, while fine brick comes from Zanesville, Ohio, 
and Louisville, Kentucky. Slate from Virginia and Pennsylvania is 
used, and cement als9 comes into consumption. 
ILLINOIS. 
Aurora.-Limestone from local quarries is the foundation material 
while for superstructures and ornamental work Bedford sandstone and 
Joliet limestone are popular. Very little slate is used. Buffalo, New 
York, and Utica, Illinois, cements supply most of the demand for this 
material. 
Ohicago.-Probably no city in the Union makes use of a greater va-
riety of building stones than Chicago. There is hardly an important 
quarry in any part of the country which does not supply stone to the 
market of this city. The slate used is principally from the quarries of 
Pennsylvania and Vermont, about 10,000 squares being annually con-
sumed. Natural-rock cement comes chiefly from Milwaukee and Louis-
ville, while probably all the varieties of Portland are in use. 
INDIANA. 
Indianapolis.-For foundation construction limestone from Decatur, 
Jennings, and Jefferson counties, Indiana, is commonly employed. 
Oolitic limestone from Monroe, Lawrence, Owen, and Harrison coun-
ties is most widely adopted for ornamental work in superstructures. 
The introduction of natural gas has stimulated building to a very 
marked extent within the past two years. This statement may be made 
indeed of all Indiana towns in which natural gas has made its appear-
ance. The Bangor, Pennsylvania, slate quarries furnish most of the 
slate used. Cement for ordinary work comes from Louisville, Kentucky, 
Portland cement being used for the best grades of work. 
IOWA. 
Cedar Rapids.-Magnesian limestone from Anamosa, Jones county, 
and from Cedar Valley, Cedar county, is used for foundation construc-
tion. For superstructures and fine work generally, Bedford, Indiana, 
limestone is popular. 
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Slate as a roofing material is almost unknown. A little from the 
Lehigh Valley region of Pennsylvania has made its appearance. Mil-
waukee and Louisville cements, mixed with ordinary mortar, are used 
to a limited extent in walls which demand such mortar. 
Des Moines.-Locallimestone for foundation walls, and Missouri and 
Ohio sandstones for superstructures, are the building stones used. 
Eighty per cent. of the buildings erected are frame structures; the 
rest are of brick, with more or less stone trimmings. More iron and 
terra cotta are used than formerly. Common brick is made locally; 
fine brick comes from Saint Louis. Slate from Maine, Vermont, and Vir-
ginia is employed for steep roofs. Mil waukee and imported Portland 
cement mixed with lime is used in mortar when circumstances demand 
it. The local lime is, however, quite strong and satisfactory. 
KANSAS. 
Hutchinson.-The discovery and development of large beds of rock-
salt is an important factor in the stirnu lation of building operations in 
this town. The brick produced locally is of very poor quality, owing 
to a large admixture of sand in the clay. Three-fourths of the brick 
used comes from other places, notably Colwich. Lyons, and Topeka, 
Kansas, and Kansas City and Saint Louis, Missouri. Slate is prac-
tically unknown. 
KENTUCKY. 
Louisville.-A hard, flmty limestone, gray in color, and quarried near 
the city, is used for foundation conRtructiou, while the most popular 
ornamental stone appears to be the oolitic limestone from Bedford, In· 
diana. Hed sandstone from the Lake Superior region is also in use. 
The concentration of the leaf-tobacco trade in this city seems to be a 
cause of a more active growth in 1888 than that which characterized 
1887. 
Nearly all the brick used in this city is locally manufactured ; but for 
the :finest grades Zanesville, Ohio, Saint Louis, Missouri, and Balti-
more, Maryland, are drawn upon. Slate is popular, the well known 
sources of supply in Pennsylvania and Virginia being most liberally 
patronized, but some is brought from Vermont quarries. 
The Louisville cement supplies all demands of ordinary work, and 
English Portland is used for finer grades. As compared with twelve 
years ago, the use of cement has ver.v largely increased; this is due as 
in many other cities to the erection of high buildings and the demand 
for more substantial and durable work in building. 
LOUISIANA. 
New Orleans.-Stone is very little used either in foundations or super-
structures in this city. Frame buildings are largely in the majority. 
Ordinary brick is freely used and is manufactured at yards in the city 
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and the immediate vicinity; fine brick comes from Saint Louis, Mis-
souri, and Baltimore, Maryland. Portland cement imported from Eng· 
land supplies most of the demand for cement. 
MARYLAND. 
Baltimore.-For foundations a trap rock locally known as Falls Road 
stone is in general use. For ornamental work and trimmings Baltimore 
county marble, Potomac sandstone, and Berea, Ohio, sandstone are 
most freely used; while granite from various sources is employed to a 
limited extent. The vast majority of the buildings erected in Baltimore 
are of the celebrated Baltimore brick, the ornamental varieties of which 
are in demand all over the United States. Comparatively little slate 
is used. 
M A SS.A.CHUSE T T S. 
Boston.-For foundations Rockport and Quincy granites are in com· 
mon use, but Roxbury pudding stone for the cheapest work is also em-
ployed. A large yariety of building stones is used in superstructural 
work; the most prominent kinds are as follows: Granite from Rock-
port, Quincy, Concord, Dedham, and Milford; and Long Meadow and 
Ohio sandstone; marble from Vermont. 
The brick used is mostly made at yards near the city. Slate comes 
almost entirely from l\faine. 
Much more cement is now used than formerly; the favorite brands 
are those of New York and New Jersey and imported Portland for the 
finest grades of work. 
Holyoke.-Locally Quarried sandstone is used in foundations. The 
buildings now erected are mostly of brick; t~e stoue used for trim-
mings is Long Meadow sand~tone, Vermont marble, and granite from 
East Dummerston, Vermont. All brick is locally made, and as frame 
structure~ are not allowed in the fire limits, is freely used. Rosendale 
and imported Portland cements supply the demand for this article, the 
proportionate consumption of which is increasing. 
New Bedjord.-Granite from local quarries is usetl for foundations, 
and Cape An.n granite and Long Meadow sandstone for ornamental pur-
poses. 
Frame buildings largely predominate as to number, and in value they 
are about double that of buildings made of other material. The greater 
part of the common brick comes from Taunton, Massachusetts, and 
some from Fisher's Island; pressed brick is brought from Danvers, 
Massachusetts. The use of cement in superstructures is regulated as 
in other places by the season-clear lime mortar in the spring and fall, 
and mortar of various proportiong of lime and cement during the 
summer months. 
Spring.field.-Most of the foundations in this city are of brick. Sand· 
stone from Long Meadow, and granite from Monson, Massachusetts, are 
the favorite stones for superstructures. Slate from Maine and Penn-
sylvania is quite freely used for roofing purposes. 
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MICHIGAN. 
Detroit.-Foundations are generally of limestone taken from various 
places on the shores of Lake Erie, principally Marble Head and Kel-
ly's Island. Michigan and Ohio sandstones supply most of the demand 
for ornamental work, trimmings, etc. .l\Iany handsome residences were 
built during the year, but tlte total money value of the buildings erected 
in 1888 is less than that of 1887. Michigan slate is extensively used, 
but some is also brought from Maine and Pennsylvania. Akron, Ohio, 
furnishes the cement for ordinary work, while the usual varieties of 
imported Portland cement are in use for the finer grades of work. 
Grand Rapids.-For foundation work in this city field bowlders have 
geuerally been used, but as they are becoming scarce sandstone is 
largely taking their place. Berea and Amherst, Ohio, sandstone is the 
stone commonly used for superstructures. The great majority of all 
buildings erected ar..', however, frame structures. This predominance 
of frame buildings is likely to continue as long as lumber remains at 
the present prices. Very little slate is consumed for roofing purposes, 
being used only on the best class of dwellings aud public buildings. 
Ohio and Louisville, Kentucky, cements supply tlle greatest portion of 
the demand. For the best work Portland cement is used. 
MINNESOTA. 
Minneapolis.-Biue limestone, which has been found locally in great 
abundance, suffices for all foundation purposes, but is not used at 
all for superstructures. The popnlar stone for superstructure and 
ornamental work is brown sandstone from the Lake Superior region 
and the buff sandstones from Amherst and Berea, Ohio. A small 
amount of Bedford, Indiana, oolitic stone has made its appearance. The 
materials which appear to be markedly increasing in general applica-
tion are iron and steel in the form of steel beams. All common brick is 
locally manufactured. Pressed brick is brought from Saint Louis and 
Chicago. Milwaukee supplies most ofthedemandforcement, but other 
domestic cements from Louisville, Kentucky, and Utica, New York, are 
also in use. English Por~land cement is used for the finest grades of 
work. 
Saint Paul.-Locally quarried limestone is used for foundations, while 
for ornamental work, trimmings, etc., brown sandstone from Ashland, 
Wisconsin, red sandstone from Portage, Michigan, and Berea, Ohio, 
sandstone are in common use. The use of stone is inuch more general 
than it was a few years since. Common brick is brought from Chaska, 
Minnesota. Pressed brick comes from Anderson, Wisconsin, and Saint 
Louis, Missouri. Milwaukee supplies most of the demand for domestic 
cement. 
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MISSISSIPPI. 
Vicksburg.-In this city economy is a very important factor in de-
termining the choice of ~uilding materials generally. Stone is not used 
in foundations, brick being applied to that purpose. What little stone 
is used in superstructure comes largely from Chattanooga, Tennessee, 
and Dickson, Alabama. Hand-made brick ~f local manufacture, made 
of clay that is well adapted to the manufacture of brick, is the only 
brick used in any considerable quantity. 'fhe common lime mortar is 
not of a quality to stand well without the use of cement, which is used 
in all foundation work, but only to a limited degree in superstructures. 
MISSOURI. 
Kansas Oity.-Limestone taken from quarries in and around the city 
is used for foundation work, while for ornamental work and trimmings 
gray sandstone from Warrens burgh, Missouri, red sandstone from Colo-
rado, and Lake Superior sandstone is used. Some brownstone from the 
Long Meadow, .Massachusetts, quarries has been used. At present the 
tendency toward increased use of fire-proof materials is quite noticeable, 
brick and terra cotta being apparently quite popular. Common brick 
is of local manufacture, while pressed brick comes from Saint Louis. 
For steep roofs on buildings of the best class some slate, chiefly from 
Pennsylvania quarries, and a little from Vermont, is used. Louisville, 
· Kentucky, cement is applied in all cases where the best hydeaulic qual-
ities are needed; that is, for foundations, but for superstructural work 
the Milwaukee, Wisconsin, and Fort Scott, Kansas, cements are of most 
general application. Local cement of fair quality is also made in the 
vicinity of the city, and this is used to a limited extent. During the 
last three or four years the standard of excellence in buildings has per-
ceptibly risen in this city. 
Saint Joseph.-N o stone is used for foundation work, concrete and 
brick answering for this purpose. Warrensburgh, Missouri, sandstone 
and oolitic limestone from Bedford, Indiana, supply most of the demand 
for stone-work .in superstructures. Most of the buildings erected are 
of brick, very few frame houses being constructed. The brick used is 
chiefly of local manufacture. 
Saint Louis.-Local limestone, quarried in various parts of the city, 
supplies all demands for foundation stone in the smaller structures and 
dwelling houses. For the largest buildings limestone from Grafton, 
Illinois, is most extensively used. For superstructures a great variety 
of building stones is used. Granite from the Allen quarries on the Iron 
Mountain railroad, 70 miles south of the city, and red sandstone from 
the Lake Superior region; are the stones most freely used for orna-
mental work. Gray and blue sandstone from Warrensburgh is also 
used to some extent, and red sandstone from Dunreath, Iowa, has also 
made its appearance. The Saint Louis brick, which iR gaining a high rep-
utation all over the West for fine quality, durability, and appearance, sup-
plies all demand for brick in tbiH city. For all ordinary purposes, Loqis-
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ville, Kentucky, cement supplies the demand. Imported English and 
German cements are used for the best classes of work. The slate, which 
is freely consumed, comes from Maine and Pennsylvania. The use of 
cement in rapidly erected tall buildings is customary, and in foundation 
work is very extensively used. 
NEBRASKA. 
Lincoln.-The limestone used for foundation work comes from tlle 
southeastern part of the State and from Kansas. Sandstone from Car-
roll county, Missouri, and from Cleveland, Ohio, is used for the best 
work in superstructures. Red sandstone from Colorado is also em-
ployed. The great majority of the buildings erected are frame struct-
ures. The building done in the past year is greater, so far as the num-
ber of buildings is concerned, than that which characterized the year 
1887, but less money was invested in 1888. Lincoln is recognized as a 
local center of brick manufacture, and the brick used is of local manu-
facture, and large shipments are made to other places in the State. The 
clay used is difficult to work, but is of fine quality. 
Oma/ta.-There is no good building stone quarried locally. The near-
est is at a point 10 miles south of the city, where a hard limestone is 
found, and brick is therefore chiefly used for foundations. For orna-
mental work, however, sandstone from Missouri and from Berea, Ohio, 
is most popular. Sandstone from Colorado has also been freely used 
within the last few years. The amount of building done in 1888 hardly 
comes up to the figures for 1887, the strikes which have occurred in the 
last two years having produced quite a depressing effect on the building 
industry. Common brick is of local . manufacture, while the best grades 
of pressed brick come from Chicago and Saint Louis. The foundations 
of buildings in Omaha are, in many cases, unreliable. This is due to 
the condition of the soil, which is, in some cases, quicksand or of soapy 
clay. On this account great care must be observed in laying the foun-
dations of the larger buildings. The cement which is freely usefl in such 
walls comes mainly from Mil waukee and Mankato. 
NE'W JERSEY. 
Jersey Oity.-Trap rock from Bergen Hill is the stone used for foun-
dations, while Connecticut sandstone has long been and still continues 
the popular stone for superstructures. The buildings erected are about 
equally divided in number between brick and frame. The brick conwR 
chiefly from the North river yards. The slate, comparatively little of 
which is used, comes from Pennsylvania. 
NEW YORK. 
Albany.-Limestone from Schenectady, New York, and also Howe's 
Cave, is most frequently used for rough work and foundations. Brown 
stone from Connecticut, and also from Long Meadow, Massachusetts, is 
the most popular sandstone. Some from Ohio is also employed. 
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Brooklyn.-Locally quarried stone is used for foundation work, while 
Connecticut brownstone and red sandstone from Ohio are the mpst 
popular for superstructural work. The value of the buildings erected 
in 1888 exceeds that of 18~7, but the number erected is less, showing of 
course the erection of more expensive structures. Terra cotta, in con-
nection with pressed brick, seems to be increasing in application more 
than any other ornamental material. Common brick comes from vari-
ous places on the Hudson river, principally Ha\erstraw. The finest 
pressed brick comes from Philadelphia, Trenton, and Baltimore. Ver-
mont slate is used extensively on steep roofs.· Rosendale cement sup-
plies most of the demand for this material. 
Bu,tfalo.-For foundation work a so called flint rock, locally quarried, 
is used. Local limestone and brown sandstone from Medina and vicin-
ity, and sandstone from various localities in Ohio, are the most popular 
materials for ornamental work. Frame buildings are, however, largely 
in excess. The brick, mainly, is of local manufacture. Pennsylvania 
slate supplies the demand for slate roofing material. Akron, New York, 
cement is extensively used. . 
Ithaca.-Local bluestone of good quality and of uniform color is used 
for foundations. Red sandstone from Medina and sandstone from va-
rious points in Ohio are the most important stones used in superstruct-
ures. About 85 pEr cent. of the buildings erected are frame structures. 
The bulk of the brick used is of local manufacture, and is of good 
quality for all ordinary purposes. Maine and Pennsylvania slate and 
Uosendale cement supply the demand for these ma.terials. 
New rork Gity.-All foundations in New York City are built of stone 
which, in many cases, is qua.rried on the site of the building. The 
stones used for superstructures, ornamental work, trimmings, etc., are 
of very great variety, coming from all parts of the United States. In 
addition to varieties which have long been in use in the city may be 
mentioned as recent innovations, oolitic limestone from Bedford, Iudi-
ana, and Salem, Ohio; also limestone from Bowling Greeu, Keutucky, 
and some imported from Nova Scotia and England. The choice of stone 
in this city is very largely a matter of taste, expense frequently being a 
matter of no consequence. The amount of building done in New York 
City was decidedly less in 1888 than in either 1885, 1886, or 1887, in 
which years there was, probably, an excess above immediate demands. 
All brick used in this city comes from points on tile N ortll and Hudson 
rivers, and from places in the vicinity of the city. lu the consumption 
of slate the quarries of Pennsylvania and Vermont supply almost the 
entire demand. Slate cannot be regarded as generally popular in New 
York, as lighter materials are more generally called for. The rapid 
erection of tall and fine buildings calls for a very large consumption of 
cement. Of the domestic varieties the Rosendale is the most popular 
brand, while all kinds of imported cement are in use. 
Rochester.-Limestone qu.trried locally supplies all the demand for 
foundation work. In many cases it is taken from the site of the build· 
• 
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ing itself. Sandstone from 1\Iedina, New York, and from Long· Meadow, 
Massachusetts, is the stone principally used for superstructures. 
The frame buildings erected are very greatly in the majority. The 
number of buildings constructed in 1888 w~s greater than that in 1887, 
but the money expended in building was less. There is at present a 
tendency to the increased use of fire-proof materials. This necessitates 
an increased use of iron in building. All common brick is of local man-
ufacture, w bile the finest grades of pressed brick come from Trenton and 
Philadelphia. Maine slate-supplies the demand. Cement from Bufl'alo 
and Akron is used, and also imported Portland cement. The tendency 
to mix cement with lime in common mortar is increasing from year tc 
year. 
Syracuse.-Foundations are built largely of Onondaga blue limestone, 
taken from quarries 7 miles south of the city. Gray limestone, taken 
from the same quarries, has been used for many years in snperRtructures, 
but in the finest ornamental work Ohio limestone and Long Meadow, 
Massachusetts, brownstone have been used to a large extent. Frame 
buildings outnumber brick or stone two to one. The amount of build-
ing done in 1888 was decidedly less than that of 1887. As in many other 
cities, the increased use of fire proof materials is very noticeable. This 
necessitates the use of iron beams and girders, and terra-cotta blocks. 
The brick made from the local clay is not of the best quality. It does 
not stand frost well. The best brick comes from Philadelphia and Tren-
ton. Slate is used only .to a limited extent, most of the roofs being cov-
ered with iron, tin! or shingles. Portland cement, manufactured at 
'N arner's, New York, is quite popular, the brand most used being 
Millen's. 
Utica.-Sandstone, quarried about 3 miles east of the city, and lime-
stone from quarries 15 miles to the north and south, supply all demands 
for foundation stone, while for superstructural work and trimmings 
Connecticut and Massachusetts brownstone has long been popular. 
Frame buildings are very largely in the majority. The amount of 
building done in 1888 falls far short of that accomplished in the preced-
ing year. Common brick is of local manufacture, while fine brick from 
Philadelphia and Trenton is used to some extent. Very little slate is 
used, tlle whole demand being supplied by that from the Bangor, Penn-
sylvauia, quarries. Akron aml Rosendale cement are used for all or-
dinary purposes, and imported Portland cement for finer work is used 
with comparative freedom. 
NORTH CAROLINA. 
Wilmington.-Concrete and brick foundations are constructed in the 
majority of cases, very little stone being used for this purpose. Brown-
stone from vVadesboroug·h, Ausou county, Nortll Carolina, alhl granite 
from quarries in South Carolina are used for omameuta,l \Vork. 'l'lw 
va;::,i; majority of buildings erected are frame structures. .!Yluch less 
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building was done in 1888 than in 1887. Economy in building is a very 
important consideration and cheap edifices are the rule. Good common 
l>rick is locally manufactured. Some face brick comes from :Philadel-
phia and Baltimore. Slate is used on steep roofs to a limited extent, 
and comes from Virginia. 
OHIO. 
Cleveland.-The sandstone obtained from quarries at .Amherst, Berea, 
and Euclid are very freely used, not only in foundation work, but also 
in superstructures. Recently red sandstone from Pennsylvania and the 
Lake Superior region has been quite freely adopted. Eighty per cent. 
of the buildings erected are frame structures. The erection of fine 
residences is going on with great rapidity and with a decided improve-
ment in taste over what characterized the city ten years ago. An in-
creased use of fire-proof materials characterized the buildings erected 
for business purposes. Slate i~ quite freely used for residences. It 
comes uniformly from Pen usyl vania and 1\Iaine. For all ordinary work 
cement from Akron, Ohio, and Louisville, Kentucky, is used. 
Toledo.-Local limestone is used for foundation construction, and 
sandstone from Berea and Amherst, Ohio, quarries, together with some 
from Stony Point, Michigan, is popular for ornamental work. The 
widely known Bedford, Indiana, limestone has also come into use and 
is at present quite fashionable. The common brick used is manu-
factured in the immediate vicinity of the city. Slate from Michigan 
and also from Pennsylvania and Maine is used dn all steep roofs. Cem-
ent comes from Louisville, Kentucky, and Milwaukee, Wisconsin. 
PENNSYLVANIA. 
Harrisburg.-For foundation construction limestone quarried in the 
city limits supplies the demand. For superstructures quite a variety 
of different stones is in common use, brown sandstone being the most 
prominent. It is quarried mainly at Hummelstown and Derry, Penn-
sylvania. Common brick is locally manufactured. Slate is used for 
steep roofs, and comes exclusively from the quarries in various parts 
of Pennsylvania. 
Philadelphia.-Oonshohocken stone is the most important foundation 
stone in use. Some from Leiperville and from Port Deposit, Maryland, 
is also in use. The most popular stone now used in ornamental work 
is the oolitic limestone from Bedford, Indiana. For this particular 
variety of stone Philadelphia is one of the most important markets. 
Hummelstown brownstone has long been used, and is very generally 
known throughout the city. Port Deposit granite is also quite freely 
usml. Georgia marble for interior decoration has become quite popu-
lar in the last two or three years. The number of buildings annually 
erected in Philadelphia is larger than in any other city in the country. 
Very few tcuemeut houses are iu use, the large amount of territory 
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covered by the city rendering it possible for every pArson, if he so de-
sire, to occupy his own house. Many dwellings erected are quite small. 
At present an imitation of English brick is being used, and is gener-
ally recognized as an innoYation. Pennsylvania slate is quite elabo-
rately used on roofs that call for that material. Cement is making quite 
rapid strides in replaciug lime in all buildings which are rapidly erected. 
This is brought about partly by the fact tllat the lime produced in tlle 
vicinity is not a first-class article, containing such a percentage of mag-
nesia as to interfere with its good qualities. 
RHODE ISLAND. 
Newport.-Granite found near the city is used in stone foundations. 
For ornamental work Nova Scotia sandstone is quite popular. During 
1888 strikes interfered to quite a marked exteut with the amount of 
building done. Common brick is locally manufactured, but the finest 
kinds are obtained from Philadelphia. Vermont supplies most of the 
slate used. 
SOUTH CAROLINA. 
Oharleston.-Stone is not at all used in foundations. rrhe use of 
brick is universal. Tile use of stone is restricted to sills and steps and 
ornamental trimmings, but the total amount used for such purposes is 
very small. Owing to a lack of knowledge in the erection of brick 
buildings they are not popular in this city. The trouble encountered 
in brick buildings is their dampness, which is the natural result of plas-
tering immediately on the brick wall without leaving an air space be-
tween. The vast majority of buildings erected are frame structures. 
The recent earthquake in this city has also had its effect in increa!'1-
ing the erection of frame buildings rather than those of other mate-
-rials. The same cause has resulted in an increased use of cement in 
foundation work. Slate is not so much used for roofing purposes as in 
the past, light materials having the preference. 
TENNESSEE. 
Memphis.-Very little stone is used for foundation construction, and 
that little consists of Alabama limestone. This stone, together with 
Bowling Green limestone and Buena Vista, Ohio, freestone, sup-
plies the demand for ornamental stone. The vast m~jority of all build-
ings erected are frame structures. The amount of building done in 
1888 is very decidedly less than that of the preceding year. The brick 
is of local manufacture and of fine quality. · 'Vhat little slate is used 
comes from Virginia. 
TEXAS. 
Austin.-Magnesian limestone from the immediate vicinity of the 
city is used for founuations. This, together with granite from Burnet,. 
supplies the greater part of the uemand for superstruct.ural stone. 
Brick buildings outuumber frame. 'J:'he common lJriek used is of local 
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manufacture and is of a straw color. The lime locally manufactured is 
of good quality, and for that reason is used to the exclusiou of ceme11t,,""' 
which is in demand only for purposes requiring hydraulic material. 
Rosendale cement and various imported varieties are in general use. 
Some that has been obtained from San Antonio is found to compare 
favorably in quality with Rosendale cement, and it is therefore becom-
ing quite popular. 
Dallas.-No good stone is available for foundation work in this city, 
and for that reason brick is the material commonly used. For orna-
mental work and superstructures red sandstone from Colorado nas long 
been popular. Granite from Burnet county has recently been used 
quite freely. The most of the dwellings erected are frame structures. 
Businessa blocks are chiefly of brick. The brick locally made is hard 
and strong but rather rough in appearance and irregular in size. Saint 
Louis pressed brick is used largely for fronts. Slate is very little used, 
but within the last two years its consumption for roofing purposes has 
increased. The so-called Alamo cement made at San Antonio is grow-
ing rapidly in public favor. It is regarded as being equal to the Ro-
sendale cement in quality. 
Galve~ton.-Foundations in this city are made of' concrete and also 
of granite blocks from the central and western part of the State. 
Granite from Burnet county and magnesian limestone from various 
points in the central part of the State, with gray and brown sandsto11e 
from Brown and Leon counties, supply most of the demand for orna-
mental stone. The general character of the building done in 1888 is 
better than that of former years, but the number of buildings erected 
is less than in 1887. The common brick in use is of two kinds-red brick, 
weak in constructive strength but pr-actically fire-proof, and a light 
brownish-gray brick very .strong but incapable of resisting intense heat. 
The raw clay used is believed to be of good quality but the manufact-
ure is defective. Pressed brick from Saint Louis and Philadelphia is 
used. Slate for steep roofs is quite popular; it comes largely from 
Virginia and some also from Pennsylvania quarries. 
VERMONT. 
Brattleboro.-So-called slate stone from local quarries, and to some 
extent granite, is used for foundations. For superstructures granite 
from East Dummerston, Vermont, sandstone from Long Meadow, Massa-
chusetts, and marble from Rutland, Vermont, are the stones most used. 
Most of the buildings erected are frame structures. A limited supply 
of common brick is obtained from local yards. Large contracts are 
filled from yards at Greenfield and Montague, Massachusetts. Pressed 
brick comes from Boston and Philadelphia. Slate from Monson, Maine, 
and Bangor, Pennsylvania, supplies all demands for this roofing 
material. The lime locally produced gives good satisfaction without 
aflmixtnrn of cement. and in exposed places above ground it is used by 
itself. Tile u~:;e of eernent is confined to walls below the grade line. 
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VIRGINIA. 
Lynchburgh.-Granite which exists in abundance in the immediate 
neighborhood is used for foundations. There are no stone buildings in 
the city. Trimmings are of Richmond granite and Baltimore marble. 
There is at present an increased tendency to indulgence in ornamental 
work. This consists chiefly of terra-cotta and stone. All common brick 
an(l a coarse variety of front brick are manufactured in the vicinity. 
James river cement manufactured at Balcony Falls, Rockbridge county, 
Virginht, is the only cement used in large quantities. 
Petersburg h.-The granite which has recently been de,eloped at quar-
ries near the city is used not only for foundation work, but also for su-
perstructure. The quality of this stone is very fine, being excee\lingly 
hard and susceptible of high polish. In addition to the use of this stone, 
brick iR also largely used for foundations. Nearly all the brick used is 
manufactured locally and is of good quality. Bucldngham county slate 
and James river cement are in liberal use and supply practically all de-
mand for these materials. 
Richmond.-Granite from quarries in and around the city and brown-
stone from Alderson, West Virginia, are used for foundations aiHl su-
perstructures also. Ohio sandstone is also in use. The <{Ommon brick 
is of local manufacture, the clay for this purpose being very good. Or.· 
namental brick comes from Philadelphia and Baltimore. Buckingham 
county slate and James river cement supply all demands for these mate-
rials. 
WASHINGTON. 
Tacoma.-The year 1888 was a period of great operations in the erec-
tion of buildings in this citJ. The causes for this great increase are 
chiefly the results of efforts to develop the natural resources of this re-
gion and the large immigration resulting from the boom. The comple-
tion of the Cascade division of the N ortbern Pacific railroad is also a 
cause of increased prosperity. Brick of good quality is locally manu-
factured. Slate is not used at all. Imported Portland cement is ex-
clusively used, being brought to the city as ballast in ships. 
WISCONSIN. 
Milwaukee.-Locallimestone is used without exception in all founda-
tious. For superstructures Ohio and Indiana limestones and sandstones 
from the Lake Superior region are generally used. The brick of local 
manufacture is buff in color, no red hrick being made. All red brick 
is imported from other points. What little slate is used comes from 
Pennsylvania. Milwaukee cemeut supplies all demands for the domes-
tic article. It is used in all good foundation work, but very little in 
walls above ground. 
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GRANITE AND ALLIED ROCKS. 
The value at the quarries of the granite and allied rocks produced 
du~ing 1888 is estimated at $8,000,000. 
Ji'ollowing the plan already adopted in previous reports, tabular state-
ments are presented below giving items of production and such other 
information as has been received from some of the granite producing 
localities. 
States. 
The p1·oduction of gt·anite in 1888. 
Localities. Value of I product. Remarks. 
------------------
California............ . Los .d.ngeles ......... . $45, 000 I This is the value for San 
Diego, San Bernardino, 
and Los .Angeles counties. 
Connecticut ..•....... 
Georgia .............. . 
Maine ............... . 
Maryland ............ . 
Massachusetts .. .. . .. . 
New HampRhire . ..... 
New Jersey .......... . j New York .......... .. 
Pensylvania ......... . 
Rhode Island ........ . 
Vermont . ........... . 
Virgin ia ............. . 
Wi>wonsin .......... . 
Sacramento . ........ . 
Greenwich ........... . 
Sterling ....... .. .... . 
.Atlanta . ............. . 
.Addison l'oint ....... . 
Biddeford ........ . .. . 
Deer Isle . ........ • .. 
Frankfort . ....... . .. 
Franklio ............ . 
North Jay ........... . 
12, 000 I This granite is quarried in 
Placer count.\, where 
there are abuut fifteen 
q uanies. Two new quar· 
rirs W(·re developed at 
Lincoln, Placer county, 
during the year. 
70,000 
20,500 
467,000 
10,000 
80,000 
150,000 
175,000 
215,000 
Red Beach ........... . 
87,500 
40,000 
Round Pond.......... 6, 500 
.A valuable ledge of black 
~ranite was discovered in 
this region in 1888, and it 
is extected that opemtions 
rs~~- e commenced during ( 
Wayne............. .. 1,100 
West Sullivan ........ 194,000 
Baltimore . ..... . .. .. . . 30, 000 
Ellicott City......... 19, 250 
Granite . ..... . ....... . 65,000 
Port Deposit . ......... 149, 702 
Fitchburg........... 100,000 
Monson.......... . . . . . .. ..... . . . . 
Northbri,lge . .. . .... .. 
Northtlrlrl .......... .. 
North Uxbridge ..... . 
Quincy .............. . 
Rockport ...... . .... . 
Sherborn ............ . 
Westford ............ . 
West Quincy ... . .... . 
Worcester .. . . . .. . ... . 
Concord . .... ... . . ... . 
Milford .............. . 
Nashua ............. . 
Avondale .......... . . 
Brooklyn .. . .. . ..... . 
New York City ..... . 
P?iladelphi~ : . ... . .. . 
Dmmond H1ll . . . .. . . 
Niantic . ......... . .. . . 
Bane .. . .... . . . . . .. . . 
Woofllmry . ..... . .... . 
Lynch burgh . ....... . 
Pt•tersburgb ......... . 
flflrlin .............. . . 
O>~hkosh ............. . 
Wa>~hburn ... ....... . 
60,000 
4, 000 
50,000 
500,000 
32fi, 000 
1, 350 
11,250 
100, 000 
600,000 
80,000 
14,800 
10, 000 
75,000 
30,000 
75,000 
40,000 
1.836 
160,000 
276, uoo 
3, 000 
45,000 
13, 000 
65, 000 
40, 000 
125, 000 
.At this place there were 
33,460 tons quarried. This 
represents a gain of over 
5,000 tons over 1887. 
I 
I 
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GRANITE. 
New d-iscove'l'·ies and developments.-Considerable activity has been 
shown during the past year in the development of new sources of gran-
ite not only for building, but also for ornamental purposes. The popu-
larity of granite for quite a variety of purposes is increasing noticeably 
from year to year. Its use for tombstones and monuments, in the ma-
jority of which cases it is polished, is increasing in the most encouraging 
manner. In this connection the tendency is of course to replace marble 
for these purposes, but it can hardly be said that the marble industry is 
perceptibly affected by the competition of granite. 
Arlcansas.-The prospectus of the Arkansas Granite Company, of Lit-
tle Rock, Arkansas, has recently been received. Judging from it, and 
al&o what has already been accomplished by this company, expectations 
of a very prosperous business in the production of granite seem amply 
justified. The quarries operated by this company are situated on the 
southern boundary of Little Rock. The granite is properly a syenite, 
and is known as the Fourche Mountain granite of Arkansas. The fol-
lowing is an analysis of this granite, made under the direction of Dr. 
John C. Branner, State Geologist: 
A.11alysis of Fourche Moltntain granite, Arkansas. 
Silica ..................................................••.•.•......•...•..••••. 
Ferric oxide ..................................••....•....•........•••••.•••.. 
Ferrous oxide ......... . ............••........••••...••..•...•..•.•••••••••••• 
Alumina ...............................••..•......•...•..••..•.....••...•..••. 
Lime . ...............•.......•.•.•••.....•..••.•....•..•...•....••••••••.••••• 
~:!s~e:~~i~-~~ia: :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Potash .................••......... -.•.......•.•..... -························· 
Soda ........ . ........•...... _ ....• _ .....•...•...•......•••.•..•.•.•......••••. 
Manganese .... . .......................... . ..•..............•••.....••..••.. --. 
fo~~e~·n1~~~AYo~1.~~ ~: ~:::::::::::: ·_::::::::::: ~::::: ·.::::::::::::::::::: ~::::: 
Total. •............•.............•••....•..••..••..••.. ••··••··••··••··•·· 
Per cent. 
60.03 
4.01 
• 75 
20.76 
2. 62 
.80 
.07 
5.48 
5. 96 
Trace. 
• 06 
. 53 
101.07 
This granite is well adapted not only for building stone, but more 
especially for monumental work. The quarries now operated have been 
opeued only a short time. The originator of these operations was Mr. 
D. 0. Keefe, whose connection with the granite-quarrying business 
dates back to 1858. For twelve years he was superintendent of quar-
ries in New England. In 1880 he opened the Granite Bend quarries of 
Missouri and was in charge there of a working force of 250 men, ship-
ping from 10 to 15 car loads of paving blocks to Saint Louis evt>ry day. 
He visited Little Rock in 1887. Recognizing the value of the Fourche 
g-ranite, he opened the quarries now controlled by the Arkansas Granite 
Company. Although the operations of this company are of such recent 
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date, the amount of business already done by it is quit~ considerable. 
It was awarded the contracts for furnishing paving blocks to the cities 
of Memphis and Louisville for the year 1889. 
Oalifornia.-During the year 1888 some very fine granite was taken 
from the quarries located in the foot hills near Pasadena. The future 
prospects of operations at this point are very good. The granite quar-
ries at Victor, San Bernardino county, yield a very good granite for 
})aving purposes. Operations are actively going on at quarries south-
west of Colton. Operations at quarries situated 3 miles north of the 
Southern Pacific railroad, in the vicinity of Los Angeles, were com-
menced in March, 1887. Since that time over 75,000 cubic feet of sLoue 
have been shipped to Los Angeles and other places. The extent of the 
operations already conducted point unmistakably to future prosperity. 
The Pacific Granite Company bas recently been organized at San Diego 
to work the granite quarry located in Temecula canon. 
Georgia.-Tbe operations of the Venable Granite Company will be 
materially enlarged during the current year. The Central Railroad 
and Banking Company, with headquarters at Savannah, has recently 
purchased 55 acres of land, upon which it will quarry granite to be used 
in ballasting the main stem of its road from Savannah to Atlanta. A 
company has been organized to quarry granite on land situated near 
Rock Mart. In this connection it proposes to build a railroad from 
Douglasville to Rock Mart. The Georgia Quincy Granite Company, 
of Macon, bas recently been organized with a capital of $200,000. 
Quarrying operations will probably be prosecuted during the coming 
year. The quarries are situated near Sparta. A granite quarry near 
Covington, Georgia, is to be developed by Mr. R. L. Simms. The 
Southern Granite Company, of Atlanta, will materially enlarge the 
plant at its granite quarry. 
Maine.-A company known as the Booth Brothers and Hurricane Isle 
Granite Company, with a capital of $250,000, bas been organized to 
carry on business in New York city and a number of other places for 
the purpose of quarrying granite. The operations in Maine will be con-
ducted in Hancock, Knox, and Washington counties. The operations 
of the Mount Waldo Granite Company will be materially enlarged in 
the spring of tlle present year. 
Maryland.-The Coulson granite quarries at Port Deposit have been 
leased by parties from Elkton, Maryland, for the purpose of producing 
granite. Mr. W. F. Weller, of Granite, Maryland, has recently leased 
a stone quarry there for the purpose of producing Belgian l)locks. Ex· 
tensive operations are expected for the latter part of the present year. 
A granite quarry has been discovered on the fitrm of Mr. \V. V. Bouie, 
near Rockville, and it is the owner's purpose to develop the same. 
Massachusetts.-A granite quarry, located atTreney, New Hampshire, 
bas recently been purchased by capitalists of Worcester. It is to be de-
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veloped during 1889. The active operations which have recently been 
conducted at quarries situated at East Bluebill have encouraged the 
opening of another quarry, from which stone will probably be taken 
during the present year. 
New Hampshire.--The Granite State Stone and Slate Company has 
recently been organized at Portsmouth, with a capital of $300,000. The 
company proposes to operate granite and slate quarries. 
North Oarolina.-Messrs. Grant and Egan have leased land near 
Wadesborongh, upon which they will open granite quarries for the pur-
pose of filling a contract to place 100,000 tons of stone on the jetties at 
Charleston, South Carolina. The granite quarry near Kernersville has 
recently been purchased for the purpose of developing granite. The 
Mount Airy Granite Company, of Mount Airy, has recently been or-
ganized with Mr. J. A. Odell, of Greensborough, as president. The 
Gray Stone Granite Construction Oomp~ny contemplates enlarging 
operations, as is indicated by the fact that its capital stock bas been 
increased from $22,000 to $42,000. 
South Oarolina.-The Southern Construction and Quarry Company, 
of Kentucky, represented in Columbia by Mr. R. A. Stewart, has pur-
- chased the Granby quarry, situated 3 miles from Columbia. This com-
pany expects to develop the quarry and build a railroad to it. 
Texas.-The granite quarry at Marble Falls, Burnet county, is now 
attracting considerable attention on account of the quality of the stone 
and the fact that this stone is to be found in the new capitol building 
at Austin. Quarrying operations in this region are increasing notably 
from year to year. The Texas Capital Granite Company, operating in 
Burnet county, has not yet closed its contracts for furnishing 27,000 
car loads of granite. To facilitate the fulfillment of this contract the 
company expects to add $10,000 worth of machinery to the plant 
already existing at its quarries. 
Vermont.-The Wetmore granite quarry at Barre has recently been 
purchased by a company of Montpelier capitalists. This property com-
prises 2() acres of land 4 or 5 miles from Barre village. Operations are 
to be started at this quarry during the present year. 
Virginia.-The Glen Echo Granite Company, with a capital of 
$lOO,OOO, has recently been organized at Alexandria for the purpose 
of developing granite quarries in Montgomery county, Maryland. 
CO~IMON LUIESTONE .. 
P.roducUon.-The value of the common limestone produced in the 
United States during 1888 is estimated at $6,250,000-i. e., the same 
figs.re as for 1887. While there ha,·e been gains in production here 
and there, these have been offset by quite a considerable decrease in a 
number of important places, so that the total output is very little, if 
any, greater than that of 1887. The following tabular statements 
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give the value of the limestone produced in some of the regions during 
1888: 
Production of the principal limestone reg·Lons in 1888. 
States. Remarks. 
I 
Localities. Value of product. 
1---1-1---
lllinois • • • • • • . . . • .. • . . Alton ................ . 
Belleville ............ . 
Grafton .............. . 
Joliet and vicinity ... . 
Kankakee ............ . 
Lemont .............. . 
Quincy ............... . 
Rockford ........... .. 
Indiana....... .. .. • .. . Bedford .............. . 
Iowa ................ .. 
Kansas .............. . 
Kentucky ......... .. 
Michigan .......... .. 
Minnesota .......... .. 
Missouri. ............ . 
Nebraska ............ . 
New York ........... . 
Ohio ................ .. 
Bluffton ............ .. 
Decatur .....•..•...•.. 
Ellettsville ...•.•...••. 
Fort Ritner ..•......•. 
Laurel ............. .. 
Logansport .......... . 
New Point ........... . 
Romona ............ .. 
Ridgeville .......... .. 
Saint Paul ..•......... 
Wabash ............. . 
Bedford ............. . 
Burlington .......... . 
Charles City ......... . 
Davenport .......... .. 
Dubuque ........... .. 
Farley ............... . 
Gilmore City ...•..... 
Iowa Falls .......... .. 
Mason City ......... .. 
Quarry .............. . 
Stone City ..... , ..... . 
Wapello ............. . 
Augusta ............. . 
Florence ........... . 
Oketo ............... . 
Winfield ............. . 
Warren county ...... . 
Alpena ............. .. 
Dundee .............. . 
Duluth ............. .. 
Faribault ........... . 
Kasota ............... . 
Minneapolis .....•...•. 
Red Wing ........... .. 
Marshall ............. . 
Sprin~field ........... . 
Omaha .............. .. 
Auburn .........•..... 
Buffalo .............. . 
Cobleskill ......••.... : 
Bloom ville .......... .. 
Bluffton .............. . 
Cincinnati ..........•. 
Cleveland ........... .. 
Covington ............ . 
Columbus ............ . 
Dayton ............. .. 
Greenfield ........... . 
Kelly's Island ..... .. 
New Paris ....... . .. .. 
Point Marblehead ... . 
Sandusky ............ . 
Springfield .......... . 
~Wfi~u~~·:::::·::::::: 
·white House ........ . 
$2,700 
4, 558 
4, 500 
450,000 
32,000 
427,250 
36,400 
6, 000 
400, 000 
10,000 
4,000 
54,795 
30,000 
30,000 
5, 000 
40,000 
77,000 
1, 000 
100,000 
14,000 
650 
13,500 
3,5ll0 
10,000 
54,174 
7,125 
2, 337 
1, 000 
9, 000 
40,000 
127,200 
2, 000 
11, 25~· 
40,000 
11,000 
81,750 
60,000 
5, 700 
8,000 
100,000 
3, 000 
110,000 
150, 000 
6, 700 
6,500 
34,050 
90,000 
1, 950 
47,600 
18,000 
3, 000 
13,000 
75,000 
1, 250,000 
17,000 
6, 000 
This includes the whole of 
Will county. The produc-
tion here was less than 
that for 1887. 
The demand for this stone is 
increasing markedly from 
year to year. 
This includes Decatur and 
Shelby counties. 
This amount was produced 
by 60 quarr_vmen in the 
northern part ot' Ohio, 
near Cleveland. 
35.000 I 20,000 
140, 000 See statement for Cleveland. 
5, 400 
36,000 
6, 250 
1, 000 
13,000 
1,000 
11,250 
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Production of the principal limestone regions in 1888-Continued. 
States. Localities. 
Pennsylvania.. . • . . . • . Conshohocken ....••.. 
Homewood ..••.•••... 
Wisconsin............ Chippewa Falls ...•••• 
Fonl!tain City ....... . 
Milwaukee ..•••••.••. 
Neenah ............. .. 
Racine .............. .. 
Washburn .......... .. 
West DePere ........ . 
Value of 
product. 
$60,000 
220,000 
5, 000 
2, 750 
60,000 
2, 000 
55,000 
90,000 
9, 000 
MARBLE. 
Remarks. 
This includes a region of 10 
miles in length in the 
Beaver valley. 
This stone was quarried at 
Duck creek. 
541 
Production.-The value of the marble produced in the United States 
during 1888 was $3,000,000. This figure falls short of that reported 
for 1887. Although gains in production characterized certain regions, 
in others business was not so good as in the preceding year. The year 
1888 may be regarded pre-eminently as one of preparation for the future, 
considerable enterprise having been shown in the development of new 
marble lands, and in making important addit.ions to existing plants •. 
The production of marble at some of the important producing centers 
is shown in the following table: 
Production of rnatble in the principal regions in 1888. 
States. Localities. Value of Remarks. product. 
California .••••.••. Amador county ...•. $5,000 This figure is the same as was 
Georgia .•••••••••• Atlanta ............. 
given for 1887. 
125,000 The operations of quarrving in 
this region are discussed under 
the head of "New Develop-
. menta." Tate ................ 30,000 This is the value of the product 
thus far yielded in this locality; 
the work done in 1887 was of a 
preparatory nature. The future 
Maryland ..•••.••. Cockeysville .••..... 175,000 
ErospectR are exceedinJ!ly good. 
T is figure is $15,000 greater than 
that for 1887. The product is 
New York ..•••••. Pleasantville •.••••• 
largely used in Baltimore. 
20,000 
Tuckahoe ......•••.. 30,000 
Tennessee ..••.••. Knox county ...•••• 125,000 The marble business in this State 
Hawkins county .... 100, 000 
is reported not so good as in 1887. 
Vermont .......... Brandon ............ 200,000 
Rutland county .•••. 2, 000,000 Production in this region is in-
creasing rapidly and substan-
tially, and from 'present appear-
ances the output of 1889 will 
show a very material increase. 
New discoveries and developments.- An inventionrecentlymadein Eng-
land by Messrs. Randall and Carter promises to be of some importance 
in rendering soft oolitic limestone impervious to the disintegrating ac-
tion of the atmosphere. The process lJy which this is effected consists 
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in treating the storm with a solution in which a strong acid plays an 
important part. This solution acts upon the stone to the depth of about 
half an inch. The product of the action becomes incorporated with the 
stone, closing up the pores and giying the surface a marble-like appear-
ance and character, and rendering it impervious to moisture. It is 
claimed that great additional strength is thereby imparted to the stone, 
the face of which is so bard that it can be polished to a surface as 
smooth as that which can be produced on marble or granite. Some 
stone prepared by this process before it was perfected was used in 
building a church five years ago. It is stated that not the slightest 
sign of disinte~ration has yet made its appearance. The process is now 
being used by the Oolite Marble Company, of London. The future of 
this process will undoubtedly be regarded with considerable interest 
by those interested in stone construction. The additional cost involved 
in the application of this process adds less than 5 per cent to the orig-
inal cost of the stone. 
Although the quantity of marble produced in the year 1888 falls 
somewhat below the product of 1887, it is at the same time true that in 
no previous year have so many new developments, additions to quarry-
ing capacity, etc., been made as in 1888. The prospects of· a large out-
put during 1889 are exceedingly good in all the large marble-quarrying 
centers. 
A labama.-The Chewacla Lime Works of Chewacla are making prep-
arations to quarry marble, which has been found on their "Spriug 
Villa" property. The examination ot' this stone which has thus far been 
made indicates that it is of fine quality. Marble quarries in the vicinity 
of Talladega are being investigated with a view to their future develop-
ment. 
Arkansas.-Large deposits of a gray marble, easily worked and sus-
ceptible of a high polish, have been discovered in Searcy county. Judg-
ing from the quality of the stone, its future development seems probable. 
Oalijornia.-During the first part of 1888 very little work was done 
in actual quarrying of marble at the Inyo marble quarries, situated near 
Owen's lake. The superintendent, Mr. I. V. Luce, visited eastern 
sources of marble for the purpose of studying recent improvements in 
machinery. It is proposed by the operators of these quarries to equip 
tbem with the most improved appliances for taking out the largest lJlocks 
demanded by the trade. Making use of au improved method of blast-
ing, the Inyo Marble Company has found that it can split out large 
blocks of marble without injuring or destroying them. The method is 
similar to that used in large saudstone quarries, and consists in drilling 
a hole half through the block and then cutting notches on each side of 
this in the ditection of splitting. A small quantity of black powder is 
poured loosely into the hole, a fuse inserted, and a piece of wadding then 
forced into the hole, leavi11g a considerable air ~pace uetweeu that aml 
the powder. On firing the blast the block is neatly split without in-
jury. The openings already made in these quarries allow the extrac· 
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tion of blocks 25 feet in length by 10 or 12 feet in the ot.her dimensions. 
The railroad bas completed the new side track from the main line to the 
present works and the quarry dumps. Near Julian, in San Diego 
county, an immense ledge of white II)arble bas been discovered. As 
soon as railroad facilities have been completed and the operations are 
under way, it is expected that quarrying opera:tions will be commenced. 
Another ledge of marble has also been discovered in the San Gabriel 
mountains, in Los Angeles couuty. No uevelopments are yet reported. 
A large deposit of unusually fine marble bas also been discovered in the 
uorthern end of Death valley, San Bernardino conuty. The location is 
such tllat quarrying operations can be conducted without great cost. 
Georgin.-Georgia marble continues to attract the attention which 
was bestowed upon it immediately after the commencement of the 
operations of the Georgia Marble Company. This marble is in great 
demand in a uumber of the largest' cities of the country, particularly 
for the purposes of interior <lecoration. The Georgia Marble Cornpat1y, 
of Tate, has been obligeu to enlarge its plant and to introduce addi-
tional machinery for quarrying. A number of Wardwell & Ingersoll 
channelers have been purchased and put in operation. The American 
Marble Company, of ·Marietta, Georgia, will prohably develop marble 
quarries during 1889, and ultimately it proposes to establish marble 
works. A quarry of black marble bas been discovered at a distance 
of 2~ miles from Spring place and 9 miles from Dalton. It is proposed 
to develop these quarries at once. 
North Carolinct.-The N atla Consolidated Iron, Marble and Talc Com-
I><tny commenced operations at its quarries in the early spring of the 
preseut year. These quarries are situated at a distance of 5 miles from 
1\lurphy. 
Tennessee.-The Tennessee Producers' :Marble Company was incor-
porated, with a capital stock of $200,000, early in the spring of the 
present year. The operations of this company will undoubtedly be 
very considerable. It \Vill operate quarries of its own as well as others 
to be leased from various parties. The Standar<l Marble and Stone Com-
pany, of Chattanooga, contemplates the development of marble quar-
ries at Loudon. Operations, however, have not yet been commenced. 
A marble mill will probably be built during the present year near 
Hogersville. The operations will include quarrying as well as the man-
ufacture of marble. The Knoxville Marble Company has recently been 
reorganized.. The quarries of this company are near Kuoxville. Addi-
tional machinery is to be employed. A marble quarry is to be devel-
oped near Clarksville during 1889. New quarries have also b~en opened 
at Madisonville. 
Dtah.-Apparently valuable marble quarries have been located in 
Iron county. Samples from these quarries ha,·e been examined, anrl 
the quality of the stone appears to be sufficient to jnstify operations, 
which, however, have not yet been commenced~ 
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Virginia.-Quarries in the neighborhood of Roanoke will probably 
be developed during the summer of 1889. 
W ashington.-Four miles south of Rattle Snake springs an extensive 
ledge of landscape marble has been discovered. The stone is very at-
tractive in appearance, but as yet no quarrying operations have been 
inaugurated. · 
SANDSTONE. 
Production.-The value of the sandstone produced in the United 
States in 1888 is estimated at $6,750,000, a figure only $250,000 greater 
than the value of the product of 1887. While the gains in production in 
Ohio, Colorado, and one or two other western localities, were quite 
striking, they were offset by a falling off in production in New York 
State. 
The developments in Colorado are very promising for an increased 
output in 1889. Sandstone production in Michigan and Wisconsin also 
bids fair to become quite considerable in the course of a few years. 
The following items of information in regard to important localities 
are presented : 
Production of sandstone in the principal localities in 1888. 
States. 
' 
Localities. Value of product. 
Colorado .....••••••.•• Denver............... $50,000 
Remarks. 
Fort Collins . . . . . . . . . . 200, 000 This was produced at 'Buck-
Trinidad ............. . 
Idaho ................. Boise City .......... .. 
Iowa .................. Dunreath ............ . 
Kansas .. .. . .. . . . .. . . . Ritchie .............. . 
Michigan • .. . .. • .... . Craig ............. .. 
Detroit . . . • .. ....... . 
Marquette ......... .. 
Minnesota ........... Duluth ............ .. 
Fond duLac ........ .. 
Minneapolis ....••.... 
Pipe Stone ........... . 
Winona ............. .. 
New Jersey .. .. .. . .. • Avondale ........... . 
I 
Martinsville ......... . 
Newark ........... .. 
Stockton ....•......... 
Wilburtha .......... .. 
New York ............ .Albany ............. .. 
Atwater ............ .. 
Brooklyn ............ . 
Cooperstown .•....... 
Hulburton .......... .. 
Jamestown ......... .. 
Malden .............. . 
New York ........... . 
30,000 
2,160 
106,300 
1, 000 
175,000 
90,000 
160, 000 
32,000 
35,000 
166,440 
5,610 
2,150 
63,000 
6, 000 I 200,000 
125,000 
60,000 
23,000 
3,300 
450,000 
410 
100,000 
5, 250 
1, 100,000 
900,000 
Pond Eddy .. .. .. .. .. . GOO, 000 
Phrenicia . . . . . . . . . . . . . U, 000 
Saugerties ............ . 1, 250, 000 
Scheneccady ........ I 2/\, 000 
Walton............... 12,000 
:: 
horn, Lyons, Stout, and 
Fort Collins. 
A part of this product was 
quarried at Grindstone 
Uity and Caseville. 
This includes the value of 
all blues tone in this State. 
This was produced by six· 
teen firms near North 
river. About 20 percent, 
of this was useu for build· 
ing; the remainder for 
street purposes. 
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Production of sandstone in the p1'incipal localities in, 181:!8-Uontinued. 
States. Localities. 
Ohio • • • • • • • • • • • • • • • • • • A.kron ............... . 
Bedford . ............ . 
B~el!a Vi~ta ........ .. 
Cmcmnat1 ..••••••.••• 
Cleveland ...•.•.•.••• . 
Columbus ........... . 
Elyria .............. .. 
Newark . ........... .. 
Peninsula ........... . 
Steubenville ........•. 
Twins burgh ........ .. 
Zanesville .......... .. 
Pennsylvania......... Meshoppen and vicin-
ity. 
Nicholson .......... .. 
Reading ............ .. 
Skinner's Eddy ..... .. 
I 
Yardley .............. 
1 
I Wiooonoin. •• • • • • • • • • • A•hland .•••••..••.••. 
Value of I product. 
$5,100 
3, 000 
30,000 
51,000 
700,000 
2, 550 
100, 000 
7, 980 
7, 500 
6, 000 
2, 900 
13,750 
50,000 
88,000 
18, 600 
80,000 
130,000 
125,000 
Remarks. 
------------------1 
This was produced by quar. 
ries situated in the north· 
ern counties of this State, 
chiefly Cuyahoga and Lo-
rain. It does not include 
Buena Vista stone. 
See chapter on "New Dis-~ 
coveries and Develop-
ments." , 
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.New discoveries and developments.-The California Stone Company 
has recently been incorporated to work sandstone quarries in Kern 
county, California. The capital stock of the company is $25,000. 
The Wadesborough Brown Stone Quarry Company has recently added 
new machinery to its quarry plant, which is situated near Wauesbor-
ough, North Carolina. The development of sandstone quarries in Col-
orado continued during 1888 with undiminished activity. The quarries 
of this State are capable of supplying the very best quality of sand-
stone of all varieties of color. A large portion of this Colorado sand-
stone is shipped to the Missouri River valley, whence it goes to a large 
number of cities in the west, and south . as far as New Orleans. The 
rapid rise of the sandstone business in Colorado has called forth many . 
comments from persons interested in stone production. 
The operations of the Cleveland Stone Company, working quarries at 
some fourteen or fifteen different localities, are at present regarded 
with much interest by those engaged in the sandstone business. One of 
the most important localities at which the operations of this company 
are conducted is Berea, Ohio. At this place large and very extensive 
quarries are being actively operated by a force of 600 men. In connec-
tion with the quarries are two plants for sawing and manufacturing the 
stone into flagging. A grindstone mill is also on the spot, from which 
grindstones of all sizes and thicknesses are rapidly turned out for ship-
ment to all parts of the country. The quarrying operations are con-
ducted with all the most modern improvements. The method of blasting 
is a patented process, and, briefly describe<], consists in drilling holes of 
the depth of about 6 feet at short intervals in the line along which the 
3677 MIN--35 , 
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stone is to be split. In this line holes of less depth are drilled at inter-
vals to determine the direction of the split. Into the deeper holes is 
placed a small charge of black powder. Above this, and inclosing a col-
umn of air below it, is placed a wad, which is then tampP.d in place. The 
edges of the hole containing the powder are then notched in the direc-
tion of the split. Upon firing the powder by means of an electricai fuse, 
the rock is split with perfect. smoothness and without chipping or break-
ing along the intended line. This blasting process is only applied when 
very large blocks are to be taken out. In cutting the largest blocks 
into smaller sizes channeling machines are freely used. Still smaller 
blocks may be cut by means of wedges. The stone splits with the 
greatest ease and into quite thin slabs. All the quarrying operations 
are conducted with ease and certainty, as the structure of the stone is 
so perfectly uniform that safe predictions in regard to its conduct in the 
various operations may be made. The company has recently purchased 
a large amount of additional property situated in the town. A consid-
erable amount of this property was used for residences of the inhabi-
tants. On a part of it stands the Berea College, which is to be moved 
to give way to the quarrying operations. The demand for this stone is 
very great, and operations are limited only by the transportation facil-
ities. As many as 78 car loads per day are shipped from the quarries. 
The earth lying above the stone is stripped by means of steam shovels, 
which operate with great rapidity. During the winter the entire force 
of men is employed in stripping operations to prepare for the quarrJ-·ing 
of the coming season. A certain force, however, is employed the year 
round in stri})ping off the earth, which has an average depth of 25 feet. 
The stone itself is quarried to a depth of 40 feet, at which point it is 
found to be comparatively inferior in quality, and is therefore not quar-
ried. It is the policy of the company to buy up only ~ncb property as 
will yield easily-quarried stone. 
Within the last two years the Prentice Brown Stone Company has 
been operating sandstone quarries at Houghton, Bayfield county, Wis-
consin. The main office of the company is at Ashland, Wisconsin. 
Branch offices are also located at the quarries and in New York City. 
The company has been incorporated under the laws of the State of 
Wisconsin, with a capital of $1,250,000. The property comprises 578k 
acres of land, all underlaid with brown stone. The present plant in-
cludes fi \Te steam channelers, togetller with other machinery of the most 
impro\Ted character. Explorations have been liberally made, and there 
seems to be little doubt that the supply of this brown stone is practically 
inexhaustible, and it is belie\~ed to be only a question of men, machinery, 
and transportation facilities to furnish very large quantities of t;tone. 
The product of these quarries is already well known in the following 
cities: Chicago, Cincinnati, Saint Louis, Saint Paul, Minneapolis, Kan-
sas City, and Omaha. The Uhicago, Saint Paul, Minneapolis and Omalm 
railroad has extended sicle tracks to the quarries, and cars are now 
., 
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supplied immediately at the works and are rapidly loaded by means of 
machinery. The president of the comparry is Mr. Frederick Prentice, 
to whose energy and activity the magnitude of the present operations 
is due. The property operated by the company was purchased by Mr. 
Prentice thirty-four years ago with the idea of ultimately quarrying the 
brown stone which was known to exist there. The time appears to have 
come now when transportation facilities are sufficient for shipment to 
cities in the East as well as to the larger Western cities. The stone is 
easily quarried, and there is very little waste. The operations conducted 
previous to the year 1888 amounted to very little in comparison with 
the work doue since that time. There are now about 60 acres cleared 
for quarrying purposes, and the operations of clearing away surface 
material are steadily going on. The ultimate prosperity of the company 
seems already entirely assured as· well as the magnitude of the opera-
tions which it will carry on. 
SLATE. 
P1·oduct.-The following table shows the product of slate for the 
years 1884 to 1888, inclusive : 
Prodnct of roofing slate in all sections dm·ing the yea1·s 1884 to 1888. 
!Squaros of 100 square feet each.] 
SooUono. 188<. ~ ~~ 1887. ~ 
Bangor and Pen Argyl region, Penn- I 
sylvania .......................... 195,505 196,832 215,341 230,000 260,000 
Slatinjl;ton re,:don, Pennsylvania . . . . 104,000 108, 000 109,000 112,000 114,000 
Chapman's, Pennsylvania.......... 29, 499 26, 328 24, 4ti4 28, 41!9 42, 000 
Peach Bottom, Pennsylvania .. ----.. 10,000 14,500 12,000 20,000 19,000 
Maine................... .. ......... 41,000 34,000 36,000 37,000 37,000 
Mkhigan ............................ 7,000 10,000 12,000 7,200 7,000 
Vermont ............................ 85,000 130,000 111,385 120,000 160,000 
Virginia........... ................ 9,000 17,300 16,600 19,000 17,400 
NowJ;::~::::::::::::::::::::::::I~ii~~i~fii~~~~ 
Total yem·ly prodtwt of 1'0ojing slate f7'0nt 1R79 to 1888, inclusive. 
Years. 
1879 .............................................. .. 
1880 -- ............................ -..... -.--- .•.•••. 
1881 .............................................. .. 
1882 .............................................. . 
1883 ............................................... . 
1884 ...... ""''"" .................... ~------·-----
1885 ............................................... . 
1886 .............................................. .. 
1887------ ......................................... . 
1888 ............ - .. --------- ....................... . 
Average 
Number of price per 
squares. d~i\~:~:d Value. 
367,857 
382,867 
454,070 
501,000 
506,200 
481,004 
536,960 
536,790 
573,439 
662,000 
on cars. 
$3. 85 $ L, 851, 865 
3. 07 1, 648, 467 
3. 00 1, 610,370 
3. 00 1, 720,317 
3. 10 2, 053,440 
--1 
The above table shows the year 1888 to have been t.he most prosper-
ous one, so far as product is concerned, of all the years considered. The· 
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average price also, while not coming up to that of 1884, is higher than 
for any other year since 1.884. 
The demand for slate is extending from year to year not only in re-
gions which have long employed it as a roofing material, but also in sec-
tions of the country, particularly in the West and South, where its use 
is almost, if not entirely, new. There appears to be among architects no 
prPjudice against slate, while the same statement can by no means be 
made of roofing- tiles. 
P.rices.-The prices of slate in New York for different timeH are given 
in the following table, which shows a decidedly more encouraging con-
dition of business than last year: 
ComJJarative prices of roofing slate a! New York Januat·y 1. 
-------·l---1-88_5. __ 
1 
__ 1_8_86_. -1 1887. 1---1-8-88_. --l---18_8_o. __ 
1 
Purple . . . . . $6. 00 to $7. 00 $6. 00 to $7. 00 I $5. 00 to $6. 00 I $5. 00 to $6. 00 $6. 00 to $7. 50 
Green ...... 6.00 7.00 6.00 7.00 5.00 6.00 5.00 6.00 6.00 7.50 
Red . . . . . . • . 15. 00 15. 00 10. 00 12. 50 12. 00 15. 00 
Black . . . • . . 4. 50 5. 00 4. 50 5. 00 3. 50 4. 00 3. 50 5. 00 4. 25 5. 50 
Exports.-The exports of roofing slate from New York show a very 
large gain, as indicated by the following tables. The Increase in the 
amount exported to British Australia is particularly noticeable, the 
figure for 1887 being 2,303,551 pieces, while for 1888 it :is 4, 125,858. 
This favorable competition with England in one of her own provinces 
must be very gratifying to American producers, as it probably means 
an advantage in quality as well as in price. 
Exports of r·oofing slate f1·orn New York for 1888. 
Destinations. 
South .America .................................................. . 
West Indies ..................................................... . 
Africa ........................................................... . 
New Zealand and Tasmania ..................................... . 
British Australia .............................................. . 
Pieces. 
68,600 
68,490 
12, 60() 
78,067 
3, 898, 101 
Value. 
$2,700 
2, 739 
351 
2, 244 
108,085 
Total........................................................ 4,125,85tl 116,119 
Exports of roofing slute fr·orn the port of New Yor·k front 1876 to 1888, inclnsive. 
1 
__________ Y_ea_r_s. ____________ 
1 
__ T_on_s_._
1 
__ P_i_ec_c_s._ l V~uo. 
1876 .................................................... 19,475 646,985 $377,233 
1877 ......... --·-----... ...... ... • . ... . ........ .... .... 25,565 2, 895, 4~8 1 646,272 
1878 ............... ·- ........... ·------ .... ............. 12,320 1, 834,225 308,852 
1879 ...... ........................ .• ...... .............. 4, 792 3, oss, 124 I 166, 22o 
1880 .......................... ...... ...... .............. 11,267 1, 6!)8, 5~2 220,292 
1881 ........................ ........... ................. 2, 927 3, 522,527 11 138,904 
J 882 . __ ..• _ ..• ___ •. _.. . • . . • • . . . . . • . • . • . . . • . . . . . . . . . . . . . . 86-t 4, a::1, 8o 1 11). 3, 318 
1883 ............ ........ ................ . ..... .......... 187 1, 488, 2::!6 54,063 
1881- ...... ................... ........... ...... .......... 50 2, 776, 2!16 90,262 
1885 ............... . .................................... ......... 4, 11:1,20i 115,206 
1886 ·--------· ............ ................ .............. .... .... .. 2, R~.i, ~-Hi 7!!, 061- I 
1887 _ ....... __ .... __ . ___ .. __ .. _____ .. _ .. __ ... _. __ ... _ .... _ .... __ . 2. :10:1. 551 I 62, 052 
1888 ----···--··--············--························· .......... 4,125,858 116,119 
. 
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Exports of nutm~factnred slate front tlte port of New Ym·k, 1876 to 1888, inclusive. 
Years. Cases. Value. I Years. Cases. 
1876 .• ----- ·--- . ... ---... . 10, 612 $87, 500 1 1883 .. ------ ..... -~ ----. 8, 943 
1877 ..................... 8,675 68,437 1884 ..................... 12,189 
1878 ..................... 13.274 88,215 1 1885 ..................... 1o, 573 
1879 ......... - ........... 17,505 74,251 1886. .... .. .... .• ........ 9, 498 
1880--- •••.• -- ..... ------ 15, 674 76, 709 1887 .. -.................. 9, 433 
1881. .................... 14,414 62,109 1888 ..................... 11,538 
1882 ..•. __ ....... ... .. .. • 14. 625 68, 150 I 
Value. 
$40,674 
53,021 
49,965 
40,804 
39,560 
46,142 
Exports of all kinds of slate front the port of New York, 1876 to 1888, inclusive. 
I----Y-ea_rs_. ____ , __ v_a_lu_e_. _ ,/ Years. 
1876 ................ ......... .. 
1877 .......................... . 
1878 .......................... . 
1879 ......................... .. 
1880 .................. : ....... . 
1881 ......................... .. 
1882 .............. . ........... . 
$464, 733 1 1883 ......................... .. 
714,709 1884 .......................... . 
397,067 1885 ......................... .. 
240,471 I 1886 ......................... .. 
297,001 II 1887 .......................... . 
201,013 1888 ...... - ................... . 
221,468 I 
Value. 
$94,737 
143,283 
165,171 
119,868 
101, 612 
162,261 
The consumption of slate for purposes other than roofing or building 
is becoming greater every year, as its adaptability to new uses becomes 
apparent. In Vermont alone about 2,000,000 square feet, 1 inch thick, 
are worked up into various mill products. This amount is valued at from 
$350,000 to $400,000. 
New discover-ies and developments.-A discovery of slate which bids fair 
to be of considerable importance was incidentally made by the Eldorado 
Big Tunnel and Mining Company, while prosecuting the driving of a 
tunnel 3,400 feet in length on their mining property. At a distance of 
470 feet from the mouth of the tunnel a large masa of superior slate was 
met with. Its quality, according to the opinions of experts, is very fine. 
Operations of quarrying the slate have alread begun, and it is probable 
that the report for 1889 will show a record of production during that 
year. 
Preparations made by the State of Maine Slate Company in adding 
considerably to their plant at the Blanchard quarry indicate a deci-
dedly increased output for 1889. 
In the Vermont slate region during the past year a slate combination, 
otherwise known as the "slate trust," was formed. Each member was 
required to deposit 10 cents for every square of slate sold, as a guaranty 
that he would not violate the rules or deviate from the schedule of 
prices established by the organization. After an existence of ten months 
these deposits aggregated about $12,000, which amount was· then divided 
among the members, all having been faithful to the terms of agreement. 
T.he formation of this corn bination doubtless had much to do with the 
better prices which have prevailed during the past year. Similar com-
binations have been formed in other slate regions. 
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During the year a stock compan,v was formed to devolop slate 
property in Blount county, 'fennessee; it is probable that an output 
will be reported for the year 1889. 
Developments of slate property in the vicinity of Rock Mart, Georgia, 
were also under way during the year. 
Slate deposits at Tellico Plains, Tennessee, were examined by experts 
during 1888, and the quality was found to be such as to justify quarry-
ing operations, which may be prosecuted during the current year. 
Ma1·ble itnp01·ted and entered for consumption in the United States, 1867 to 1883, inclusive. 
:1=1 :~.,; :'<1' .,; :lO ,} :co.,; 
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------ - - - --- - - - ---- - -----
1867 ....•.•.••. 
·····--· 
.......... ..... . ... . ......... ..... . ...... $192,514 $2, 540 $51,978 $247,032 
1868 ..•••••.•• ........... ............ 
---··--· 
............. ...... .. .... 309,750 4,403 85,783 399,936 
1869 .••••••.••. ~;.:;;;r:~;;;· .......... ............. ... ......... 359,881 3, 898 101, 309 465,088 1870 ..•.•••.•.. 332,839 3, 713 142,785 479, 337 1871. .•••••.•.. $77 $!4 $28 400,158 1,134 118, 016 5~5. 598 
1872 ..•.•••. . .. 3, 499 1, 081 452 ...... .. ..... 318 475,718 4, 017 54,539 539,624 
1873 ..•••••.•.. 3, 124 21 ............ ............. . .......... . 396,671 4,148 69, 991 473,955 
1874 ..••••• ·-·. 1, 837 .......... . ........ I 474,680 2, 863 51, 6!19 531, 079 
1875 ..•••••..•. 1, 456 427 96 . ............. 527,628 1, 623 72,389 603, 619 
1876. ·········- 595 126 203 87 ........... . 529, 126 1,151 60,596 591,884 
1877 ..••...•••• 2,124 . .......... ........... .............. ........... 349,590 1, 404 77,293 430,411 
1878 ..•••.••••• 198 11 8 .............. ............. 376,936 592 43,915 421,660 
1879 ..••....•.• 18! ............ . . ........... ...... ..... .............. 329,155 4~7 54, 857 384,623 
1880 ..••.••.••. . .......... . ............ ....... .. . . ... . ...... .. ...... . .... . 531, 90R 7, 239 62,715 601, ~62 
1881. .•••.....• 339 ........... .. ...... .. ..... 
---- ·--· --------
470, 0!7 1, 468 82,046 553, 900 
1882. ·-·· .•.••• 655 .. ............ ............ ....... . .... . ............ 486,331 3, 582 84,577 575, 145 
1883 .... . •••••• 619 ............ .. .... .. ..... I ~ •••.• •. . ............ 533, 096 2, 011 71,905 607,631 
During the calendar years ending December 31, from 1886 to 1888, 
and fiscal years ending June 30 for 1884 and 1885, the classification has 
been as follows : 
Classification. 1884. 1885. 1886. 1887. 1888. 
--- --- ---- ---
Marble: 
In blocks, rough or squAred, of all kinds. $511,287 $!29, 186 $408,895 $355,648 $357,220 
Veined marble, sawed, dressed, or other-
wise, including marble slabs and mar-
43,923 96,625 142,405 107,957 ble paving tiles ....................••. 12,941 
All manufactures of, not specially enu-
44,053 31,880 merated ....•...••••.... . .•.......•..•. 67,829 54,772 69,086 
--- ----------- ---
Total; •••••.•••••.•••••...••..•.•••.••. 592,057 527,881 549,573 5:.'9, 933 534,263 
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Mm·b1e and stone, and manufactures o.f rnarble and stone, o.f .foreign p1·odnction exported 
· fran~ the United States, 1872 to 1888, inclusive. 
Years.(a) 
1872 - ----·-- .•..•••••.••••••...•. 
1873 - -... --·- ...••• -· •••••• ······ 
1874 . -- ....••.•.••••• ·••••• ···••· 
1875 - .....• - --· ••.••. ···- •. -.•... 
1876- ...... .. ................... . 
1877--- ---····· ..••••.••••• ------
1878- -----· .•••••.•••..••.•••.•.. 
1879----- .•••••.•••••.••••••...•• 
1880 - ..•••• -··· •• ··-··· ..•••..•.. 
Value. 
$1,229 
4,571 
1, 928 
3,428 
13,371 
8,475 
3,448 
6, 364 
6, 816 
Years.(a) 
1881 --····················· •••.•• 
1882 ..•...••...••••••..•••. ------
1883.- .•.•••••• ·--··· •.••••.•.••• 
1884 ····•••·••·•••····• ·•••·•···· 1885 ............................ . 
1886 ..•.•.•.••..•..•.•.••••••.... 
1887 .•••....••. ·••••· ••••.•.••••• 
1888- ..••.•••••.•.•••••.•••.•.••. 
Value. 
$709 
4, 848 
490 
3,420 
14,406 
2, 251 
3, 738 
6,174 
a Calendar years ending December 31 from 1886 to 1888; previous years end .June 30. 
CEMENT. 
Production.-The following table shows the product of the natnral 
rock cements in the leading districts during 1888: 
P?·oduction of cement fran~ natural 1·ock in the leading dist1·ict~ in 1888. 
Localities. 
Rosendale, Ulster county, N.Y. 
.Akron, New York ............ . 
Louisville, Kentucky ......... . 
La Salle, Illinois .............. . 
Mankato, Minnesota ..••..... . 
Milwaukee, Wisconsin ....... . 
Lehigh Valley, Pennsylvania .. 
Potomac River ............... . 
Barrels of 
300 pounds. 
2, 262,984 
715,000 
1, 214, 000 
332, 0:->5 
160,000 
400,000 
400,000 
100,000 
Localities. 
Howes Cave, New York ...... . 
Eastern Ohio ..... . ........... . 
Ononda~a, New York ........ . 
Kansas City, Missouri ........ . 
Cement, Georgia .•••••......... 
Virginia, Texas, and New 
Mexico ..................•... 
Barrels of 
300 pounds. 
49,256 
80,000 
250,000 
50, 000 
20,000 
180,000 
Fort Scott, Kansas .........•... 40, 000 Total . . . . . • • . • . . . . . . . . . . • . . 6, 253, 295 
The average price per barrel of the above natural rock cement was 72~ 
cents, making a total of $4,533,639 as the value of the product of 1888. 
The following tables show the product for the past seven years : 
Product of cement macle fran~ natttml 1'ock in the United States f1·om 1882 to 1888. 
Years. 
1882 - -.•...........••••.••.•••••••• - .•..• - • - •••.... - .. 
1883 ------- .• -................... - •.••••••••• - ••.... -. 
1884- -----· .......................................... . 
1885 - ......... - •. -- •... - ••. --.-- ••••. -............... -
1886 - ..•.... -- ................................ · ..••. ---
1887 ................................................ . 
1888 ................................................ .. 
Barrels 
of300 
pounds. 
3, 165,000 
4,100, 000 
3, 900, 000 
4, 000,000 
4, 350, 000 
6, 692,774 
6, 253,295 
.Average 
price per Total.value. 
barrel. 
$1.10 
1.00 
. 90 
• 80 
.85 
• 77lj 
• 72! 
$3, 48l, 560 
4, 100,000 
3, 510, 000 
3, 260, 000 
3, ti97, 500 
5, 186,900 
4, 533,639 
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Estimated product of American Portland cement fro?n 1882 to 1888. 
Year&. 
1882 ..••••.•...•.••..•••...•••••..••••..••.•.....••... 
1883 ·••••• ···•••••·••• .•••••.•••••........•........... 
1884 .....••....•.....•••.••••...•..•..••...••........ 
1885 .........••..........••••..•••••....•..•••.. ······ 
1886 ..••••. ·•······•••••·••··••••· .•••••••••••....... 
1887 ...••......•••.•..•..••............•...••...•..•. 
1888 ..••.. ··••••······ .•.•.. ·•••••·•·····••··•···•··· 
Barrels 
of 400 
pounds. 
85,000 
90,000 
100,000 
150, 000 
150,000 
250,000 
250,000 
Average 
price per 
barrel. 
$2.25 
2.15 
2.10 
1. 95 
1. 95 
1. 95 
I. 95 
Total 
value. 
$191,250 
193,500 
210,000 
292,500 
292,500 
487,500 
487, 500 
The total product of all kinds of cement during the past six years 
was about as follows : 
Total p1·oduct of all kinds of cement in the United States f?·ont 1882 to 1887. 
Years. 
1R82 ...•••••••.•••••••••••••••.•.••..••••••.•••••.....••••••••••• 
1883 .•••••••••••••••••••••••••••••••••••••••••..••...•••••••••••• 
1884 ...•••.•••.••.••••.•••••.•••.••.•••••••••....•...•..••.•••••. 
1885 .•..•• ··•··•••••••••••••·•••••·••·· ••...•.•.•.••.•.•••.•••••. 
1886 ............................................................ . 
1887 ........................................................... .. 
1888 ........................................................... .. 
Barrels. 
3,250, 000 
4,190, 000 
4, 000,000 
4, 150,000 
4,500, 000 
6, 942,744 
6,503, 295 
Intpm·ts of cement at New York, in casks of 400 pounds. 
From From Eu- Total Uost on Years. Great ropean pier per 
Britain. continent. casks. cask. 
Value. 
$3,672,750 
4, 293,500 
3, 720, 000 
3,492, 500 
3, 990.000 
5,674, 400 
5, 021,139 
Total 
value. 
·------
1877 ............ . .................. 47,632 10,818 58,450 ................ ............. . 
1878 ............................... 51,477 19, 040 70,517 ................ ............. 
1879 ............................... 80,834 25,212 106,046 .............. ............ 
1880 ............................................... 120,833 45,080 165,913 . ................ ............ 
1881 ............................... 1-!9,486 73, 18fl 222,672 
1882 ............................... 171,202 190,924 362, 126 $2.60 $941,528 
1883 ............ . .................. 158,602 143,363 301,965 2. 70 815,306 
1884 .. .............................................. 155,477 201, 085 356,562 2. 50 891,405 
1885 ............................... 187,955 250,860 438, 815 2. 05 899,571 
1886 ............................... 261,464 301,887 563,351 
1887 ............................... 432,327 385,903 818,230 .................. .............. . 
1888 ............................... 501,958 399,798 901,756 ................ ............... 
Cement imported and entered for consumption in the United States, 1868 to 1888. 
Years. (a) Quantity. 
Barrell. 
1868 ......................... .. 
1869 ......................... .. 
1870 .......................... . 
1871. ......................... . 
1872 .•......• _ ..•.. ····•··••··• 
1873 ........................... . 
1874 ......................... .. 
1875 ......................... . 
1876 .......................... . 
1877 .......................... . 
1878 ......................... .. 
Value. 
$10,168 
9,855 
18,057 
52,103 
172,339 
209,097 
286,429 
261, 741 
247,200 
201,074 
184,086 
Years. (a) Quantity. 
Barrels. 
1879 ......................... .. 
1880 ......................... . 
1881. ...................... .. 
1882.. .. . .. .. . .. • .. 370, 406 
1883.. ... ... ...... 456,418 
1884 • • .. . •• .. .. • .. (b)585, 768 
1885 . • . . • • . • . . . . • 554, 396 
1886...... ..... .... 915,255 
1887.... . . . . . . . . . • . 1, 514, 095 
1!l88. . • • • • • . . . . . . . . 1, 835, 501. 
Value. 
$212,719 
373,264 
441,512 
683.684 
802,294 
825,095 
874,070 
962, 6fl~ 
1,470, 846 
I, 731,456 
a Calendar year:! ending December 31 from 1886: previous years end June 30. 
b Classed simply as cement; ki11d not specitierl since 1883. It is probable, however 
that about 95 per cent .. of the total imports is Portland cement. ' 
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Con~pamtive prices per barrel of cement in New Ym·k Janua1·y 1, 1885 to 188D . 
. 
I 1885. 1886. 18R7. 1 88a. 1889. 
- --
I 
Rosendale .. _ •. $1.00 $1. 10 to $1. 25 $1. 20 to $1. 25 $1.15 to $1. 20 $1. 15 to $1.20 
Portland ... _ .. $2. 50 to 3. 00 2. 25 2. 50 2.00 2. 25 2. 25 2. 50 2. 10 2. 35 
Roman . ....... 2. 75 3, 50 12.75 3.25 2. 65 2.85 2.65 Keene's com- I 
mon. 5. 00 6. 00 4. 50 6. 00 4.50 5. 50 4. 50 
Keene's fine .. . 9. 50 10.00 9. 00 10.00 7. 50 8. 50 7. 00 
2. 85 I 2. 65 2. 85 
5. 50 4. 50 5. 50 
8. 25 7. 00 8. 25 
New developments.-The Catasauqua Cement Company established a 
new mill at Catasauqua, Lehigh county, Pennsylvania. The capacity 
of the mill is estimated at an annual product of 100,000 barrels. 
A new mill, capacity 400 barrels per day, was established in the Louis-
ville, Kentucky, cement region during 1888; also one at Fort Scott, 
Kansas, with an annual capacity of 150,000 barrels. 
A new discovery of cement rock was made during the year at Llew-
ellyn, Lane county, Oregon. The material, when burned, yields a prod-
uct of very satisfactory properties, and there are indications that the 
deposit will be developed. 
Cement rock, which upon analysis showed very satisfactory compo-
sition, was discovered during the year at some point between Ogden 
and Provo City, Utah Territory. Efforts were being made during the 
year to form a company to develop and manufacture it. 
A suggestion was made in the latter part of 1888 to make use of ma-
terials, suitable for the manufacture of Portland cement, which are to . 
be found in large quantities in the vicinity of Charleston, South Carolina. 
It remains yet to be seen, however, whether the suggestion is to be car-
ried out. 
Cement tests.-At a meeting of the Engineers' Club of Philadelpilia, 
Mr. A. Marichal read a paper upon the testing of cements, calling tile 
attention of the club to the waste of money resulting from tile incom-
plete knowledge of the properties of cements. Some engineers spend 
many hundred dollars to test their cement; yet the mortar nsed in their 
work is not worth a penny. The author noted the following points: 
If masonry work is made under contract, the specifications should state 
the required properties of the mortar and not of the cement. A cement 
may give splendid results wilen tested by itself, and yet the mortar may 
be of the poorest kind. Tests of pure cement alone are entirely useless. 
When the object is to determine the relative v,tlue of different brands 
of cement, tests should be made with different proportions of sand in 
order to ·ascertain which is the most economical cement. These tests 
should be made under similar conditions: the temperature, the manipu-
lation, the quality of sand, the speed and uniformity in applying the 
load, etc., are all important factors. They should be constant; other-
wise the results will not be reliable. The compressive strength is of 
the g-reatest importance in ordinary constmction. Unfortunately it can-
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not be ascertained with any degree of accuracy. The cement is injured 
before it is crushed. 
It was observed that an expansion of 4 per eent. was taking place in 
a cement pavement. It was due to the hydration of magnesia contained 
in excess in the cement. As a test, mortar should be placed in a glass 
tube and some water poured on top. If the glass breaks, the cement is 
unlit for work exposed to dampness, and should be analyzed . 
. Magnesia cement.-Tile Lonilon Engineer says: Attention is being 
directed to the use of magnesia a~ a eement. The need of finding some 
use for the refuse magnesia salts arising as by-products in the manu-
facture of potash at Stassfurt has caused th·e subject to attract atten-
tion again. The question is of all the more importance in that the other 
compounds, the chlorides combined with the magnesia at Stassfurt, are 
valuable for the production of bleaching powder and hydrochloric acid. 
When Sorel pointed out, in 1867, that a cement could be produced by 
mixing chloride of magneRium and magnesia, it was hoped that good 
results woulu ensue. 'l'be composition of this cement was based upon 
much the same principle as the white stopping used by dentists, made 
of zinc oxide and chloride of zinc. This cement of Sorel, in spite of 
many attempts to use it, prove<l a failure in consequence of a t(•tulency, 
often noticed also in calcareous cements, to swell and blow, owing to 
deferred hydration. Dr. Grundmann, of Hirschberg, has recently in-
vented a new method of treating the magnesia, for wherea~ formerly 
the material was merely caleined and made up with water, he now care-
fully slakes the calcined nmgnesia, and s-ubsequently exposes the com-
pound or casting to the action of carbonic-acid gas, much in the same 
way that builders have been in the habit of drying and hardening 
plastered rooms by con.finiug the air and burning coke in them, so as to 
liberate carbonic-acid g-as. The natural carbonate of magnesia, known 
as magnesite, is a mineral of great hardness and density, and the simi-
lar substance obtained by the above treatment resembles magnesite in 
its hardness and in its capaeity for taking a good polish. Grundmann 
also employs the magnesia as a cementing agent for various materials. 
_ For instance, by the use of marble dust an artificial dolomite is obtained. 
The magnesia can also be improved by adding to it soluble silicates of 
the nature of water glass, and it can be used as a stucco for buildiug 
purposes. 
LIME. 
The product ()f lime in the United States during 1888 is estimated 
at 49,087,000 barrels, value(l at $24,543,500. · 
The following table sllows the product and value of lime for the 
past seven years : 
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Estimated product of li1ne in the United Slates from 1882 to 1888. 
Years. 
1882 ................ ·········•·· ·•••••·••······· 
1883 ······ ...................... ······ ........•.. 
188-1 ..... - .......... - ....... - .. -.- ... - ......... . 
1885 ..•.•..........•.. ·························' 
1886 ...••• ·•••·••·· ••..••.••••••••••.•....•..••. 
1887 ••·••••••·••••·•••·••·••••••·•···••·· .•...•. 1888 ........................................... . 
Barrels of 
200 pounds. 
31,000, 000 
32,000, 000 
37, oou, oou 
40. ouu. 000 I 42,500,000 
46,750,000 
49,087,000 
$0.70 
.60 
.50 
. 50 
. 50 
.50 
.50 
Total value. 
$21,700,000 
19,200,000 
18, 500,000 
20,000,000 
21,250,000 
23,375,000 
24,543,500 
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Following the plan pursued in the report for 1887, the following is a 
presentation of statistics and other informatiou relative to the lime 
production of a number of localities in the United States: 
P1·oduct of lime in selected dist1·icts of the Dnited States. 
States. Localities. 
California............. San Francisco ..•...•. 
Connecticut . . . . . . . . • . Canaan .............. . 
\ Daulmt•y ........•..••. 
I Fairfielcl county (en-tire). District of Columbia.. Washington ......... . 
Illinois...... . . . • . . . • . . AI ton ........•••••..•. 
Auna ................ . 
Kau kakce ........... . 
1'01 t. B.) ron .......... . 
Quio<·y .............. . 
Indiana.. •. .. . . . . . .. Hnutfugton ......... .. 
Markle ............. .. 
Iowa .................. l'lfaquokcta .....•..... 
Wilton Junction ..... . 
Maine ................ Kuox county (entire). 
Rockland .....••..•... 
I 
Produc-
tion, bar-
rels of200 
pounds. 
147,000 
102,000 
45,000 
50,000 
100,000 
46,620 
3, 000 
16,000 
110,000 
250,000 
371,000 
72,800 
152,500 
100,000 
1, 750,000 
1, 215,884 
I 
Rockport . .. . . • . . .. .. . 200, 000 
Maryland ............. Baltimore............. 230,000 
Buckeystown......... 245, 000 
Cocke_yRville.......... 227, 000 
Lime Kiln ............ 262,500 
'l'exas .......................... . 
Massaclmsetts ....... I.A<lams ............... . 
· New Lenox: ......... .. 
I North Adams ...•..... Michigan . . . . . . . . . . .. . Detroit .............. . 
Minnesota . . . .. . .. . • . . Red Wing ........... . 
Saint Paul .......... .. 
Montana.............. Helena ............... . 
Mif!souri .............. Ash Gro,·e ........... . 
Cape Girardeau ...... . 
60,000 
19,035 
100,000 
73,100 
120,000 
6, 400 
80,000 
320,875 
15,000 
Remarks. 
This figure represents the 
lime consumed in San 
.l!"'rancisco during tbc year. 
It was produced at kilns in 
Santa Cruz, El Dorado, 
and Kern counties. 
This is the output of four 
operators; three in Canaan 
and one in Clavton, Mass., 
two miles frorri Canaan. 
This include the output of 
Danbury, Redding, and 
Brookfield. 
(')ne new kiln; capacity, 180 
bushels pet· day .. 
This figure is of course in-
cluded in the above figure 
~~~ KkW~s c~~mir~ck~:d 
were built during the yeai, 
combined capacity of 1, 500 
barrels per week. 
Including Camden. 
Included in report for.Coek-
eysville. 
This figure includes the pro· 
ducts of Ash Grove, Spring-
fielll, and Phmnix. 
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Product of lime in selected districts of the United States-Continued. 
States. Localities. 
Missouri. .•.....•..... Carthage ...•••.••..••. 
New Jersey .•••••..... 
New York .•••••...•.. 
Ohio ...•.•..••••.•.••• 
Pennsylvania. 
Hannibal .••••••.••... 
Pierce City .••••••.... 
Saint Louis ...•..•.••• 
Springfield .••.••••.•.. 
Califon .....•.•••••... 
Clinton .•••••.•••••... 
Buffalo ..•••••........ 
Elmira ........••...••. 
Rochester .....•.•.... 
Sodus Centre ..•••.... 
Tomkins Cove .••..... 
•rroy .•.•.......•...... 
Uanton .............. . 
Casey ..........••..... 
Cinciunati ........... . 
Uleveland and vicinity 
FrPmont ....••........ 
Gibson burgh ......... . 
Marion .....•.••...... 
Owen's Station ...... . 
Rocky Ridge ...... : . . . 
8andusky ............ . 
Springfield ...•.•..... 
Woodville .....•...... 
Yellow ~priugs .•••••. 
Allf'ntowu ........... . 
Annville .•••.•••••.... 
llellefuu te ........... . 
Produc-
tion, bar-
rels of200 
pounds. 
Remarks. 
350, 000 T~i:1.\~cludes South Spring-
300, 000 
70,000 
275,757 
90, 000 This figure is also included 
in that given for .Ash 
Grove. 
40,950 
70,000 
100,000 
14, 000 
80,215 
42,000 
57,862 
16,800 
8, 750 
29,750 
33,250 
600,000 
60,000 
100,000 
This includes Kelly's rsland 
and Sandusky. 
262, 500 Including the whole of Mar-
119, 700 
74,000 
375,000 
255, 500 
37, 19:! 
17,500 
70,000 
105,000 
180,000 
ion county. 
This is included also in fig. 
urea for Cleveland. · 
A part of this was prodnceil 
at Cetlarville and Yellow 
Springs. 
Easton . . . .. . . . . . . • . . . 59, 500 
Erie. . ................ 12,611 
One now f'Stablisbment., ca. 
pacity 900 bnRheloi pet· day, 
"as erected thi!'! year. 
High Rpire.. .......... 35, 000 
Ko.vstone Junction... 70,000 
Philatlelphia ...•...... 1, 218,093 
Pittsburgh ........•.. 
Plymouth Meetmg .... 
Scranton ..•••••....... 
'Wampum .....•...... 
Wiuflelil ...........••. 
Tennessee . . . . . . . . . • . . Erin ...•••..••.•.•.•.. 
Texas .......•••••.... Austin ............••. 
San Antonio ....•..... 
Vermont .............. LoiceRter ......••..... 
Plymouth ..••.•...... 
Plymouth Union .•.••. 
Saint .Albans ..•••••.. 
Virginia . • • • • • . . • . . . . . Middletown •••....... 
Richmond .••..••..... 
26,618 
318, sou 
26,250 
146,300 
56,000 
100, 000 
128,975 
500 
50,000 
2,500 
4, 000 
157, 500 
14,000 
156,000 
This amount was mauufa ~t­
ured iu the following 
placeR: PhJlallelphin, Pl.r· 
mouth Meeting, Kunia-
town, Bridgeport, and Fort 1 
'Vashington. 
This includes Dnck Run on 
P. and ,V, 1{. R. 
Including Penny's Store and 
Shamokin. 
One new kiln, capacity 100 
barrels per day, was erected 
during tho year. 
I Ri\rer!ou... . ..•••..... 72,000 'l'onis Bt·ook . . • • . • . . . . 26, 880 Wisconsin . . . . . . . •. . . . Ma,Y>illc........ .•• . . . 145,000 
This includes Indian Rock 
and Riverton. 
Mil waukee . . . • • . . . . • . 2, 060, 000 
Sheboygan............ 5,500 
This includes 0Rhkosh, 
Ed~n. Sheboygan. ·wauke-
sha, Mayville, Ketcham, 
Cedar burgh, Appleton, and 
Racine. 
See Mil waukee. • 
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Comparative prices per barrel of eastern li·me at New Ym·k on Janua1'!J 1, 1878 to 1889, 
inclusive. 
Years. 
1878 ...... . ........... . .. . 
j ~~~~ ~ :: : :: : : : : : : : ::: : :: : :: 
1
1881 . . .... . .•............ . 
1882 .......... . ... .. . . .. . . 
1883 ............ . . . . . .... . 
-------
Common. _ F_in_e_. ~~--Y-ea_r_s. ___ l Common. , Fine. r 
$1. 2o I 
1. 20 
1 . 20 
1. 20 
1. 10 
1. 20 
$0. 80 $1.00 
. 80 . 90 
• f!,j 1. 00 
. !10 1. (]0 
1 :!5 1. 40 
1. 10 1. 40 
~i~i :  :: ::: : :: : :: : ::: : : : : I
1887 . . . ...... . ....•... . . 
i~~g:::::: :: : : :: : : : : : : : : :I 
$1. (l0 
1. 00 
1. 00 
l. 00 
l. oo I 1. 00 
Lime and cement of donu stic prodnction exported fron~ the Unittd States, 1864 to 1888. 
Years. (a) Quantit:r. 
BarTels. 
1864 ............ . .. . .....•...... 
1865 .....• , ····· ...•••.•...... 
Hl70...... .... ...... 31,175 
1871 . ...... .. .. . .. .. 27, 575 
1872...... • • • • • • . . . . :19, 6K6 
1873...... . . . . . . . . . . 27, 873 
1874 ... . .. .. . .. . .. . 41, 349 
1875 .. -... . . • . . . . . . . 64, 087 
1876 . .••......•... - . f>3. 827 
1877 .. .. .. .. .. .. .. . 78, 341 
1878 . ...... - .. - . . - .' 82, 50'/ 
I 
Value. Years. (a) 
$86,386 1879 .....•.•....•.. 
94,606 1880 .....•.•.... -·· 
61,490 1881. ..... . ........ 
51, !185 1882 ............... 
69,218 1883 . • .. . .• . .••... . 
52,848 1884 ........... . ... 
69,080 1885 . ............. . 
98,630 1886 ........ . ...... 
77,568 1887 .............. · 
97,923 1888 ............... 
98,334 
Quantit.y. 
--
I 
Barrels. 
60,657 
41,989 
57,555 
67,030 
74,687 
65,768 
79, 6~7 
~U7 1 63,520 
100,070 
Value. 
$74,09 
5~. 58 
BJ, 59 
lOll, 16 
120,15 
108,43 
7 
4 
8 
9 
6 
127, 5~ 
7 I 
3 
123,68 7 
97,77 1 
147,30 9 
-
a Calendar years ending December 31 from 1886 to 1888; previous years end ,June 30. 
BRICK. 
Production.-The year 1888 was not an active one in the production 
of brick. TlJis fact is due to a variety of causes, one of which was O\"'er-
prodnction in 1887, and another, which was felt in quite a uumber of 
producing centers, namely, bad weather during the brick season. The 
value of tue brick and drain tile produced in the United States in 
1888 is estim;tted at $48,2 L3,000. There was a falling off in production 
at a number of the most important sources of supply, while for the 
whole country the total figure represents a gain. This gain is due to 
the regularly increasing number of plants rather than to increased pro-
duction at tl1e leading localities. 
The following table gives the production of a number of localities in 
the United States: 
Condition of the brick indust?·y in 1888. 
I 
Number of 
States. Towns. bricks Remarks. made in 
1888. 
I 
---------- - -
Alabama .......... eboccolocco .... . .... . 7, 000,000 The output in 18!!8 was greater than 
in the preceding year, but the value 
was less. 
Eufaula .. .......... .. 4, 000,000 This tignro represents au increase of 
Davisville ... .. . ...... 
1,000,000 over 1887. 
300, 000 
1\{ontgomcr.Y ...... .... lG, 000,000 Ono new yaru of the aunnal capacity 
of 4,000,000 was est:tblisbecl cluriug 
1888. The output of 1!!!!8 is less 
tl1an t.hat of 1887. 
Selma ... ... .. ......... 1, 600, 000 The outlook for 1889 is encouraging. 
I 
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Condition of the brick industry in 1888-Continued. 
States. Towns. 
Number of I 
bricks 
made in 
1888. 
Remarks. 
Arkansa>~ ......... Little Rock .......... . 12, 000, 000 This figure is 20 per cent. above that 
for 1887. 
California. . • . . .. . . Oakland ............. . 80,000,000 
Santa Ana .......... .. 5, 000,000 ' One new yard, capacity 1,000,000, was 
established during the year. 
Colorado.......... Brookside .•.......... 
Calion City .......... . 
Dl3nver .............. . 
Fort Collins .......••. 
Golden .............. . 
Greeley .............. . 
Connecticut .. .. .. Berlin .............. .. 
Hartford ............. . 
Middletown ........ .. 
New Britain ....... .. 
New Haven ........ .. 
North Haven ....... .. 
200, 000 
1, 680, !100 
85,000,000 
5, 000,000 
2, 000,000 
1, 600,000 
11, 100,000 
13,000, 000 
3, 700,000 
9, 500,000 
36, 000,000 
37, 500,000 
Thompsonville....... . 2, 400, 000 
Wapping . . .. • .. .. .. . . 4, 000, 000 
\Vauregan...... . . . . . . 6, 000, 000 
Dakota . . .. .. • .. . . Aberdeen............ . 2, 400, 000 
DistrictofColum- Washington......... . 120,000,000 
bia. 
Florida........... Lake City . .. . .... • . . . 240, 000 
Sorrento ............. . 
Georgia ........... Albany .............. . 
Atlanta .............. . 
Augusta ............. . 
Columbus ........... . 
. 
Dublin ............. . 
Fort Gaines .....••.... 
Macon . .............. . 
Milledgev11le ........ . 
Rome ............... .. 
Idaho ............. 011burn ............. . 
Illinois........... Abingdon .........••.. 
Albion ......... . ..... . 
Anna ............... . 
.Arenzville .... . .... . 
.Ashlr-.nd ............. . 
.Ashmore . ........... . 
±~~~~~'lti~~- ~ ~:::::::: 
Belle Flower ........ . 
Bloomington ......... . 
Blue Mound ......... . 
Bowenhurgh ........ . 
Busl.meJL ............ . 
Casey and vicinity ... . 
Charleston .......... . 
Clwster .............. . 
Chicago ............ . 
cn~iltou .............. . 
Dixon . .............. .. 
B\•:mston ............ . 
:Fairmount ......... .. 
2, 000,000 
3, 000, 000 
22,000,000 
15,000,000 
12, o.oo, 000 
1, 500,000 
500,000 
25,000,000 
1, 600,000 
15, 000,000 
250, 000 
560, 000 
300, 000 
1, 050.000 
400,000 
450,000 
300,000 
200,000 
290,000 
10,000 
13,.200, 000 
250, 000 
90, 000 
1, 100, 000 
1, 200, 000 
], 000, 000 
a, 618, ooo 
43!1, 000, 000 
300,000 
600, 000 
5, 000,000 
400,000 
There i>~ uot much clay of a quality 
suitable fol' makin~ brick in l<'re-
mont county. 
The yean-vas charactel'izP-(l by a brisk 
demand for brick in this city, and 
few wel'e carried over at the close 
of the season. 
This figure covers Greeley and region 
for 25 miles. 
This figure represents an increase of 
about 1,000,000 over 1887. 
One new yard, with a capacity of about 
3,000,000, was established during the 
year. 
The brick manufacture has made its 
appearance here, and future devel-
opments are regarded with interest. 
The pressed brick made in this place 
aro the first made in Florida. 
Preparations for an increased outpnt 
for 1889 wero made during the year. 
A flood, which occurred in this city 
during September, did considerable 
damage to brick manufacture. 
The production here increased about 
20 per cent . 
Some addition to producing capacity 
in this region was made during the 
year. The value of the brick was 
less than during 1887. 
A conRiuerable increase in production 
was made here during the year. 
Brick for street paving were shipped 
to .Burlington, Iowa. 
States. 
lllinois ......•..•. 
Indiana ..••....... 
Iowa ............ . 
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Condition of the b1·ick inclnstry in 1888-Continued. 
Towns. 
Farmer City ......... . 
Forest ............... . 
Galeslmrgh .......... . 
Galva ............... . 
Gilman .............. . 
Golconda and vicinity 
Grayville ............ . 
Homer .............. . 
Hudson .............. . 
Illiopolis ............ . 
Iroquois ............. . 
Kenney .............. . 
La Salle ............. . 
Lewistown .......... . 
Lincoln ....•.•....... 
Lostant .............. . 
Lorn bard ancl vicinity. 
Mahomet ............ . 
Macomb and vicinity. 
Mannon ............. . 
Mattoon ............. . 
Metropolis .......... . 
Moline ............... . 
Monticello and vicin-
ity. 
Morris and vicinit;r .. . 
Mount Carmel ....... . 
Mount Palatine ...... . 
Moweaqua ........... . 
Newman ..••••........ 
Niantic ............. . 
Plainfield ............ . 
Potomac ............. . 
Quincy .............. . 
Rochelle ............. . 
Rock Island ........ . 
Rushvillu ............ . 
Sandwich ............ . 
Scottville .. .......... . 
Sheldon and vicinity .. 
Sidney ............ .' .. . 
Springfield ........... . 
Stillman ............ . 
Sullivan ............. . 
;r'~ble Grove ........ . 
:r1ce ................. . 
Towanda ........... . 
Urbana and vicinity .. 
Vermont and vicinity 
West Salem .......... . 
Whit~ Hall .......... . 
Woodland. ........... . 
Anderson ............ . 
Carlisle ............. . 
Crawforcls>ille ...... . 
Elwood .............. . 
Elkhart ............. . 
Evansville ........... . 
Hobart .............. . 
Indianapolis ......... . 
Muncie .............. . 
N appanee_and vicinity 
Noblesville ......... . 
~onth Bend ........ .. 
Clermont .... , ...... .. 
Columbus Junction .. . 
Number of 
bricks 
made in 
1888. 
1, 000,000 
150, 000 
8, 000,000 
480, 000 
200, 000 
2, 000, 000 
600, 000 
250, 000 
500, 000 
800, 000 
50,000 
250, 000 
5, 750,000 
], 000,000 
5, 500,000 
275, 000 
1, 000, 000 
300,000 
2, 200, 000 
100, 000 
1, 500, 000 
3, 000, 000 
2, 500, 000 
2, 000,000 
5, 000, 000 
850,000 
110, 000 
300, 000 
449,000 
900, 000 
100, 000 
300,000 
10,360, 000 
100,000 
4, 000, 000 
300, 000 
300,000 
40, 000 
1, 500, 000 
300,000 
14, 300, 000 
90,000 
418, 000 
300, 000 
230, 000 
500, 000 
5, 000,000 
430, 000 
150, 000 
150, 000 
2. uoo. 000 I 
4, 106,000 
600,000 
4, 500, (•00 
2, 000,000 
4, 600,000 
23, 000,000 
3, 000, 000 
3.), 000, 000 
3, 850,000 
6, 200, 000 
2, 100,000 
9, OPO, 000 
300, 000 
400, 000 
Remarks. 
This includes Pope, Saline, Hardin, 
Gallatin, Williamson, and Johnson 
counties. 
One new yard, capacity 3,()00,000, was 
established durmg the year. 
One new yard, capacity 1,500,000, was 
1.\stablished during the year. 
A decided increase in production was 
made during the year. 
One new yard. with a capacity of 
8,000,000, was established during the 
year. 
Two new yards, with a combined 
capaeity of 1,000,000, were estab· 
lisbed during the ~-e:u. 
This iucludrs Go:-~hen, Elkhal't, Ere-
man, and Milfol'd. 
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Condition of the brick indnstry in 1888-Continued. 
States. Towns. 
Iowa ............. Council Bluffs ....... . 
Kentucky ....... . 
Louisiana ....... . 
Maine 
I Maryland ........ . 
Massachuset-ts .... 
Michigan. . . . . . . 
Cresco ............... . 
Cornin~?: ........... . 
Davenport .........•.. 
Des Moines .......... . 
Iowa Falls ........... . 
Logan ............... . 
Macerloma ........... . 
Marshalltown ..... .. 
Mount Pleasant ..... . 
Muscatine ........... . 
Nevada .............. . 
Newell and vicinity .. 
North English ....... . 
Rock Rapitls .•....... 
Ser~eant Bluff ....... . 
Si~ourney . . . . . ..... . 
Sioux City .......... .. 
·woodbine ......... . 
Covington ......... . 
Lexington ........... . 
Lonisvilll:l ............ . 
Baton Rouge ........ . 
Hammond .... . ...... . 
Kentwoo1l ........... . 
New Orleans . ........ . 
Slidell . . . . . . . . . . . . .. . 
Tangipahoa ......... . 
Bangor .....•......... 
Ri<ldeford ........... . 
Brewer .............. . 
Eliot ................ . 
Ell:-~worth ........... . 
Houlton ............. . 
New Castle .......... . 
Orland .............. . 
Penob;~cot ........... . 
Portland ..••••.... . ... 
Saco ................. . 
South Penobscot ..... . 
Waterville ......... . 
W oolricb and vicinity. 
York .............. .. 
Baltimore ........... . 
Frerlerick .... . ...... . 
Salisbury ............ . 
Boston and vicinity .. 
Bridgewater and vi-
cinity. 
East Urookfield and 
vicinity. 
I<'itchburcr and vi-cinity.~ 
Middleborough and 
vicinity. 
Northampton and vi-
cinit,y. 
Revere ............ .. . 
Taunt.on ............. . 
~~~~~tfe1dt.: : :: :::·::· 
Buchanan .......... .. 
Caro autl vicinity .... . 
Detroit ............ . 
Dnrulee atHl vil'inily .. 
. I 
Numbe1· of 
bricks 
mailein 
1888. 
12,600,000 
400, 000 
600,000 
3, 000,000 
8, 000,000 
3, 000,000 
3, 000, 000 
550, 000 
2, 800,000 
800,000 
4, 050, 000 
303, 000 
1, 200,000 
1, 500,000 
800, 000 
9, 000, 000 
900,000 
17, 000, 000 
'}. 500,000 
15, 000,000 
7, 000, 000 
58,000,000 
5, 000,000 
12,000,000 
14, 000, 000 
20, 000, 000 
13, 000, 000 
11,000,000 
2, 700, 000 
7, 000, 000 
8, 700,000 
6, 000,000 
1, 150, 000 
500,000 
8, 500,000 
3, 850, 000 
6, 000, 000 
8, 000,000 
4, 000,000 
12, 050, 000 
7, 000,000 
3, 000,000 
2, 500,000 
120, 000, 000 
1. 500, 000 
3, 000,000 
42, ROO. 000 
9, ooo; ooo 
8, 500,000 
12, 200, ooo I 
14,000,000 
5,300, 000 
5, 000,000 
19,000, ouo 
3, 500,000 
3()0, 000 
300,000 
1, 500,000 
80,000,000 
10, 000, 000 
Remarks. 
One new yard was established; capac- I 
ity, 800,000. 
This includes Webstet· City, Eldora., 
Ackley, and Shellsburgh . 
The production at this point was less 
than in 1887. 
This include8 Sioux Rapids and Storm 
Lake. 
This inclndes Dunlap, Missouri Valley, 
and a part of Logan. 
This inclucles Bayotl Lacombe, and 
Covington, Louisiana. 
This includes Saco. 
This includes Damariscotta and Edge-
comb. 
Inclnrling North Caf!tine. 
This proflnct is less than that of 1887. 
i)ee Biddeford, above. 
'I.' his includes North Castine, Penob-
scot, and Orland. 
This"\ndnfles Kennebea county. 
'Ihis includes Wiscasset. 
One new yard was established here 
during the year. 
I 
This includes a part of Taunton and I 
Bridgewatt>r. 
This includes Easthampton and Yi-
cinity. 
'£his inclntles Unionville, Vasf'lar, a1Hl 
Bad Axe. 
Tbis fi)!ure inclndes the product of 
Leef'!villfl. 
Thif'l iudutlt>f'l Pett•J'f'lbnrgh an tl Mon -
roe. 
I"' 
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Condition of the briclc industry in 1888-Continued. 
States. Towns. 
Michigan . . . . . . . . . Flint and vicinity .... 
Holton and viuinity .. 
Hancock ..........•... 
Lansing ........•••••• 
Leesville ............ . 
Ludington ........... . 
Mullet ............. . 
Peters burgh ......... . 
PentWater ......... . 
Pontiac .............. . 
Paines and vicinity .. . 
Reed City ........... . 
Rockwood ........... . 
Saginaw ............. . 
Saint Clair and vi-
cinity. 
Sault de Ste. Marie ... 
Zeeland ............. . 
:Minnesota......... A110ka ........... . 
Belle Plaine and 
Blakeley. 
Byron and ·dcinity .. 
Carver ............... . 
Chaska .............. . 
Dresbach ............ . 
Minneapolis ..•....... 
Rochester ........... . 
Saint Paul. .......... . 
Mississippi . .••••. Osyka ........•....... 
Missouri...... . . . . nrnnswick .......... . 
Nebraska. ..•.•.... 
DeSoto ..•.....••..... 
Kansas City .•........ 
Macon county ....... . 
Marshall and vicinity. 
Saint Louis ........ . 
Washington ......... . 
Elkhorn ............. . 
Grand Island ........ . 
Lincoln .............. . 
Omaha ........•...... 
Phillipsburph ....... . 
New Hampshire.. BaiTington .......... . 
Brentwood ........... . 
Dover ............... . 
Dover Point ........ . 
Durham ............. . 
Exeter and vwinity .. . 
Hookset ............. . 
Pembroke ........... . 
Rumney and vicinity. 
Woodsville .......... . 
New Jersey .. ... Bridgeton ........... . 
Clift"wood and vicinity. 
3677 MIN-36 
I 
. 
Number of 
bricks 
made in 
1888 . 
3, 000,000 
2, ooo, oo~. 
2, 000, 000 
5, 100, ouo 
10, 000, !TOO 
1, llOO, OUO 
1, 000, 000 
1, 170 ouo 
3, 105, 000 
2, 000, oou 
21, 000, 000 
1, 250, 000 
500, 000 
11,300,000 
8, 180, 000 
3, 000, 000 
6, 000,000 
6, 000, 000 
3, 300,000 
2, 000,000 
6, 500,000 
30,000, 000 
3, 500, 00(1 
37, 000, ouo 
1, 500, 000 
11,000,000 
8, 500,000 
900, 000 
Remarks. • 
This includes Davidson Station, Grand 
Blanc, and Flushing. One new yard 
near G1and Blanc was establi;he<l 
during the year. 
See Detroit, above. 
See Dundee, above. 
This includes Bridgeport, Bay City, 
and Saginaw. 
See Paines, above. 
This iucluues Crosswell, Ruby, and 
~· ew Baltimore. 
Tllil:! is an estimated production of an 
area coveriug 100 miles. These yards 
were started during 1888. 
This includes the whole of Olmstead 
county. 
One uew yarll, capacity 3,0011,000, was 
established during the year. 
Including Kentwood and Tangipahoa, 
both in Louisiana. An increase of 
about 1, 000,000 was made during 1888. 
700, 000 
1
400,000 increase over 1887. 
120, 000, 000 Two new firms commenced business 
rluring 1888. The brick business at 
this point is in a flourishing condi-
tion. . 
2, 000,000 
1, 000, 000 
150, 000, 000 
1,300, 000 
700,000 
3,800, 000 
20, 000,000 
80, 000, 000 
4, 000,000 
3, 800, 000 
18,000,000 
22,000, 000 
8, 000, 000 
4, 500,000 
4, 500,000 
16, 000, 000 
21, 000,000 
2, 200, 000 
650, 000 I 3, 000, 000 
13, ouo, 000 
One now plant, oapaoity 75,000 pe' I 
day, was established during the 
year. 
Three new yards, combined capacity 
of 5,000,000, were established here 
dnrmg 1888. 
This figure includes the product of 
\Vest Brentwood, Epping, Gonic, 
and East Barrington. 
Two new vards were established here 
during the year. 
Inuluding East Kingston. 
This includes Suncook and Pembroke. 
This product is less than that of 
1887. 
This product includes Hooksett, 
Conrord, and Suncook. 
400,000 of this product was made at 
Weir:~. 
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Condition of the brick industry in 1888-Continued. 
States. Towns. 
New Jersey ....... Hackensack ......... . 
Matawan and vicinity . 
Millville ............. . 
North Plainfield ..... . 
Passaic .............. . 
Somerville ........... . 
Tom's River ......... . 
·woodstown ......... . 
Yorktown alid vicinity 
j New York . ....... Athens ............. . 
North Carolina •.. 
Ohio .. .. •.•• . •.. 
Breesport anu vicin-
ity. 
Buffalo .............. . 
Camillus ............. . 
Crugers ............. . 
Dut!lhess Junction 
and vicinity. 
Fishkill ............. . 
Glasco ............... . 
Haverl:'ltraw ......... . 
Ithaca ........... . .. . 
Jamestown . ..... . .. . 
Jonespoint ......... . 
Lancaster ........... . 
Erie county (entire) .. 
Lockport ........••.•. 
Lyons .............. .. 
Newburgh .......... . 
New ·wtndsor ....... . 
Oneida ............... . 
Port Ewen ........... . 
Rochester ........... . 
Rome ................ . 
Rondout and vicinity. 
Stony Point and vicin-
ity. 
Verplanck ....••. _. _ .. 
Asheville---- ........ . 
Elizabeth City ..... _ .. 
Goldsborough ....... . 
Statesville ......... .. 
Akron . .............. . 
Arlington ... · ........ . 
Bryan ............. _ . 
Carysville ......... _ .. 
Cleveland .......... . . 
Uincimtati and vicinity 
Columbus Grove ... . 
Covington ........... . 
Crestline ............ . 
Defiance ............. . 
Fostoria .........•.... 
FrE>mont ............. . 
Galion .............. . 
Gallipolis ........... .. 
Germantown---------
Gonion ............. .. 
Groveport ........... . 
Liberty Centre ...... . 
Malta ............. _ .. 
Malvern ......... __ .. . 
Miamisburgh .......•. 
Millers burgh ........ . 
Mingo Junction ..... . 
Middletown ......... . 
Monclova ............ . 
N elson:ville . ......... . 
New Knoxville ...... . 
Number of 
bricks I 
made in 
lb88. 
70, 000, 000 
30, 000,000 
2, 600, 000 
10, 600, 000 
800,000 
7, 000, 000 
3, 750,000 
1, 800,000 
1, 100,000 
10, 000,000 
15,000,000 
56,750,000 
4, 500,000 
30,000,000 
70,000,000 
14,000,000 
38, 000, 000 
350, 000, 000 
3, 000, 000 
4, 000, 000 
2, 500,000 
2, ti80, 000 
33,000,000 
900,000 
1, 000,000 
38,000, 000 
40, 000, 000 
900,000 
11,000, 000 
30, 000, 000 
1, 800, 000 
1H6, 000, 000 
87, 000, 000 
60,000,000 
4, 000, 000 
1, 000, 000 
3, 500,000 
275, 000 
7, 500, 000 
300, 000 
3, 00\1, 000 
150, 000 
65, 000,000 
75, 000, 000 
1, 500, 000 
3, 100,000 
450,000 
2, ow, 000 
1, 300, 000 
2, 000,000 
800,000 
1, 875,000 
450,000 
400,000 
200,000 
400,000 
300,000 
1, 800, 000 
770,000 
410,000 
500,000 
4, 000, 000 
200,000 
300,000 
312,000 
Remarks. 
The product of this region is less than 
that of 1887. 
Iududiug Key Port. One new yard, 
capacity 3,000,000, was established 
here durin~ tl.:e year. 
800,000 of this estimate was prouuced 
at Belle Plain. 
Including Whiting and Herberts-
ville. 
600,000 of this estimate was made at 
Pcntonville. I 
This includes Elmira and Horseheads. 
Whole ofCI.Jemuug county. 
I 
Part of this was produced at Mon-
trose. 
Including Fishkill. 
See Dutchess Junction. 
'l'he production at this point was less 
in 1888 than in 1887. 
This includes Newburgh. 
This is an increase of 5, 000,000 over 1887. 
This product is for the whole of Ulster 
count,y. 
Including Jonespoint and Grassy 
Point. 
Including Piqua, Tippecanoe, Troy, 
and Ludlow Falls. 
I · 
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Oonqjion of the brick industry in 1888-Continued. 
Number of 
States. Towns. bricks - Remarks. made in 
1888. 
Ohio ...•••.••...•. North Robinson ...•.. 3, 000,000 
New Richmond ....... 15,500,000 
Portage ..•........... . 1, 200,000 
Ravenna . ...... . ...... 1, 100,000 
Salem ... . ............ 1, 500, tOO 
Steubenville .......... 4, 500,000 
Toledo ................ 27, 500, 000 
Van Wert ............ 2, 700,000 
Wings ton ............ 400, 000 
Zanesville ............ 23, 000, 000 I The bdok produoed in tbia town '" 
• known all over the country. 
Pennsylvania ..... Allegheny City ....... 100, 000, 000 
AJlentown ............ 13,000,000 One new Iard, capacity 2,000,000, was 
establis ed during the year. 
Auburn .............. 1, 900, 00(1 
Blair Station ......... 4, 500,000 
Bowmanstown ........ 1, 000,000 
Brandt ............... 2, 500, 000 
Carlisle . .............. 1, 600, OOll 
Catasauqua and vicin- 22,300,000 This prodnct covers the region from 
ity. Mauch Chunk to Easton in Lehigh 
valley. Three n ew yards, aggre-
gate capacity of 12,000,000, were 
started during the year. 
Chambersburgh ...... 1, 500,000 
Two new yards, with combined capac-Chester . •.••••..•..... 26, 000, 000 
ity of 4,000,000, were started this 
year. 
Conshohocken .••..... 2. 500, 000 
Corry .. ............... 1, 400, 000 
Denver ............... 220, 000 
Easton ................ 500,000 Included io statement for Catasauqua. 
Harrisburg ........... 12,000, 000 Three new yards, with an aggregate 
uapacity of 5,000,000, were started 
Meadville ............. 
during the year. 
2, 900, coo 
Milton ................ 1, 200, ouo One new yard, with capacity of800,000, 
Philadelphia .••....... 
was established during the year. 
350, 000, 000 1n a(ldition to the number given for 
Philadelphia, about 40,000,000 are 
shipped to the city from yards out-
Pittsburgh ........... 
Hide the city limits. 
40,000,000 
Reading ..... . ........ 20,500, 000 
Sharon ................ 1, 300,000 
Shippensburgh .•...... 1, 070, 000 
Steelton ........... .. 3, 700, 000 
Thurlow ............. 11,500,000 
Washington ......... 125, 000 
Water Cure ......... 20,000,000 The following places are included in 
this statement: Batesville, New 
Brighton, Beaver Falls, Van port, and 
Wilkes Barre ......... 
Philips burgh. 
9,550, 000 Including Kingston, Parsons, Ply-
mouth, Pittston, and Nanticoke. 
York ................. 8, 000,000 
South Carolina .••. Enoree ................ 1, 273, 000 
Greenville ............ 5, 000,000 One new yard was established in 1888. 
Pelzer ................ 3, 000, 000 
Piedmont .•.•...••.... 5, 000, 000 
Tennessee .•..•.•. Chattanooga ..•.....•. 24,000,000 One new yard was established during 
Clarksville ......••••. 
1888, capacity 7,000,000. 
5, 000,000 Two new yards were established dur-
Memphis ............ . 
ing 1888. · 
37,300,000 One new yard was established during 
Nashville .••..••..••.. 
the year. 
30,000,000 
Texas ............ Dallas ................ 20,000,000 Two new yards were established dur-
ing 1888, with an aggregate capacity 
Laredo ................ 
of 2,000,000. • 
12,000,000 
Paris ........••••..... 4, 000,000 
San Antonio .......... 4, 500,000 I 
Texarkana ............ asoo.ooo I Waco ................. 8, 000,000 
V~r~o~t .......... Rutland .............. 1,200, 000 
V1rgm1a .......... Berkley .............. 2,500, 000 
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Condition of the b1'ick industry in 1888-Conanued. 
States. Towns. 
Virginia .....•.... Norfolk ......• .. ...... 
Washmgton Ter-
ritory. 
Suffolk . ............. . 
Richmond .......... .. 
Roanoke City ....... . 
North Yakima ....... . 
Seattle .•.•••...... . .. . 
Tacoma ..•..••... . ... . 
West Virginia .... Charleston ........... . 
Parkers burgh ....... . 
Wheeling ............ . 
Wisconsin . . . . . . . . De Pere ........... , ... 
Marshfield ........... . 
Menomonee ........ . 
Mil waukee . . • . .... . 
Sheboygan . .......... . 
West De Pere ....... . I Wheeler ............. . 
Numberof I 
bricks 
made in 
1888. 
12, 000,000 
1, 500,000 
28, 000, 000 
7, 000,000 
1, 855, 000 
9, 000,000 
10,000,000 
3, 000,000 
2, 800,000 
4, 000,000 
7, 000,000 
lfiO, 000 
20,000,000 
58,000,000 
7, 250,000 
9, 000,000 
1, 000, 000 
Remarka. 
Two new yards, with a combined ca-
pacity of 2,000, 000, were established 
during the year. 
This includes Manchester. 
Two new yards, cornbint>d capacity 
800,000, were established during the 
year. 
Four new plants, with an aggregate 
capacity of 4,000,000, were estab-
lished during the year. 
Two new yards, capacity 2,000,000, 
wen1 established during 1888. 
Two new yards were established in 
1888. 
One new yard, with a capacity of 
4,000,000, was established during the 
year. 
New developments.-Aithough the production of brick in the United 
States for the year 1888 is only slightly in advance of that of 1887, there 
seems to have been as large an increase in the number of new estab-
lishments in that interval as in any previous year. The great improve-
ments which have been made within the last few years in brick ma-
chinery undoubtedly have a great deal to do with the activity in the 
establishment of new yards. The manufacture of brick has now be-
come so automatic that to learn the brick-making business is not so 
serious a matter as it has been in former year8. Another cause for the 
establishment of numerous new yards is of course the universal distri-
bution of suitable clay for brick making. Furthermore, the cost of the 
necessary plant is not, comparatively speaking, very great. Transpor-
tation expenses are so materially lessened by the wider di8tribution of 
brick yards that we may well look to this fact for a further explanation 
of the large increase in number of establishments which makes itself 
apparent from year to year. In the South, particularly, the erection of 
new plants for· brick manufacture bas made itself felt within the last 
two years. A few years ago almost all the brick used in Florida were 
shipped there from neighboring States, particularly Georgia. It may 
now be said, however, that the brick industry in Florida is fairly es-
tablished, although that State is still dependent upon its neighbors for 
a large portion of its total consumption. In Alabama the advances 
made in brick manufacture apply especially to fire-brick; but, as will 
be seen from the following statement in regard to new yards, the manu-
facture of common brick is by no means neglected. In California the 
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most important advances made are in the establishment of a terra-cotta 
aud pressed-brick plant at Vallejo._ The raw material to be useu is 
known as clay shale, which is regarded as valuable material for the 
manufacture of fine brick. A company has been incorporated, and the 
erection of the necessary buildings has been put under way. The plant 
is expected to be very complete. The most improved forms of ma-
chinery have been selected for this enterprise. Fire-brick produced in 
Oolorado has already acquired quite a reputation and the supply has 
hardly yet been equal t~ the demand. 
New brick yards have either been actually established or are con-
templated for the immediate future in the following places: 
States. Towns. 
Alabama . . . . . . . . . Ensley, Florence, Dill burgh, Choccolocco, Decatur, Bessemer, Shef-
field, Fort Payne, Talladega, Walnut Grove, Birmingham, River-
side, Staunton, Hnntsville, Anniston, Jasper, and Oxford. 
Arkansas......... Camden, IIeltma, Perry Grove, Texarkana, Ozark, Hot Springs, 
Forest City, :Mammoth Spring, anJ Fort Smith. 
Florida ........... Tampa, Fort Meade, "\Vhitney, Matli>~on, De Leon Springs, Fort 
Mason, Hot Spring-~, Tallahassee, and Chattahoochee. 
Georgia .••.••..•.. .Atlanta, Midland, Rome, Cartersville, Augusta, 'l'allapoosa, Bunts-
ville, Ceuartown, Americus, Rock Mart, Summerville, La Fay· 
ette, Colnmbus, "\Vaynesville, Montezuma, New .Albany, Macon, 
and Thomasville. 
Illinois . . • .. . • • .. . Utica, Aurora, Chenoa, Carbon Cliff, and Ottawa. 
Indiana .•••..••.•. Collinsville, Etna Green, and Portland. 
Kentucky . . . . . . . . Louisville, Enterprise, Lewisport, Middles borough, Stanford, Clay 
City. Troy, Rockfield, Shepherdsville, Covington, and Walton. 
Louisiana _ •.. _... Baton Rouge, Slidell, Houma, Lake Charles, and Plaquemine. 
Maine ...... ·----- Columbia Falls antl Walpole. 
Mississippi .. _ .... Meridian, Gold Port, Bay Saint Louis, Winona, and West Point. 
Missouri .. _...... Saint Louis am1 Kansas City. 
New Hampshire .. Gonic, Troy, Keen~. and Rochester. 
North Carolina ... Lexin~ton, Concord, Elkin, Thomasville, Wades borough, Salisbury, 
Winston, nml Asheville. 
Ohio .............. Bridl.('eport, New London, and East Liverpool, 
Pennsylvania ..... Wilkes Barre, Greens burgh, Philadelphia,t:5pringboro,Reading, New 
Brighton, an1l Lancaster. 
South Carolina ... Granitevjlle, D:ulington, .Anderson, and Newbury. 
Tennessee . . . • . . . . Iron City, N ashvill~. Chattanooga. Covington, Cleveland, Memphis, 
Rogersville, Bristol, Clarkesville, Collienwillo, .Jackson, Knox-
ville, Gordonsville, \Vincbester, .Johnson City, Athon~, McMinn-
ville, and Sparta. 
Texas ............ 1 Denison, New Birmingham, Weatherford, Bexar, San .Antonio, 
Dallas, \Vaco, Fort Wo.-th, and Clear Creek. 
Virginia .......... I.Alexnndria, Roanoke, Bocks town Gap, Lynchburgh, Lovely Mount, 
and Farmville. 
West Virginia .... Short Creek, Thornton, Charleston, Wellslmrgh, and Wheeling. 
Fire-brick.-The product of fire-brick in the United States in 1888 
amounted to 248,457,000, valued at $3,992,226. Of the total amount 
above given 60,000,000 consisted of paying brick made of second-grade 
fire-clay and valued at $600,000; tlte remainder, 188,457,000, were val-
ued at $3,392,226. 
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The following ta_ble shows the distribution of the fire-brick by States: 
States. 
California .. _ ..•....... 
Colorado. Connecticut~·_·_::~~~~~~ 
lllinois .•.•••......... 
Indiana .••••.•..•..... 
Maine .......•....•... 
Maryland ....••....... 
Massachusetts ........ 
Michigan ...•...••... 
North Carolina ....... 
New York ............ 
New.Tersey ........... 
Olhio .•••••••••••••.••. 
Pennsylvania ..••••... 
Texas ..••••••••••.••. 
West Virginia .••..... 
Condition of the jire-b1·ick indnstry in 1888. 
Towns. 
Alameda .............. 
San Francisco ......... 
Golden ................ 
New Milford .......•.. 
Stanford ......•........ 
Anna ..........••..•... 
Carbon Cliff ........... 
Chicago ....••......... 
Ottawa .••••......... 
Montezuma ...••..•.... 
Portland Baltimor~ · ~ ~: ~::::::::: 
Frostburgb. ..•......... 
Boston .......•••••..... 
Taunton ............... 
.T ackson ............... 
Pomona ..........•..... 
Buffalo ..............• . 
Camden ........•...•.. 
South ..Amboy .......... 
Calumet ....••......... 
Canal Dover ........... 
Cincinnati. .•.......... 
CleYeland .•.•••....... 
Coal Grove ............ 
East Liverpool ........ 
Empire ................ 
Ironton and vicinity ... 
Malvern- ~ ---· .....•••• 
Niles ............... - . -
Oak Hill ............... 
Portsmouth .•••••..... 
Sciotoville 
·····-----·· Toronto ........••..... 
Walker's ...........•.. 
Youngstown ....•...... 
Zanesville ..•..•....... 
Allentown ............. 
Black Lick Station .... 
Bolivar .....•..•••..... 
Clearfield .•••••........ 
Freedom ...•.•......... 
Harrisburg .•.......... 
Lockport ...........•... 
New Brighton ......... 
Philadelphia ....••..... 
Pittsburgh ..•. __ ...... 
f~i;~:~:: ~ ~::::::::::: 
Athens ................ 
San Antonio .•••.•..... 
New Cumberland ...... 
Number of 
fire-brick 
madein1888 
400,000 
400, 000 
4, 000,000 
40,000 
20,000 
1, 000,000 
2, 000,000 
10, 000, 000 
2, 000, 000 
1, 000, 000 
600, 000 
1, 000, 0)0 
25,000, 000 
6, 000,000 
1, 500, 000 
200,000 
75, 000 
25, 000,000 
60,000 
3, 500, 000 
40,000,000 
3, 000,000 
14,000,000 
1,537, 500 
5, 000,000 
337,000 
30,000,000 
4,300, 000 
1, 500, 000 
2,500, 000 
3, 300,000 
25, 000,000 
7, 000, 000 
35,000, 000 
10,000,000 
suo, 000 
400,000 
4, 500,000 
2,496, 000 
3, 500, 000 
21,000,000 
3, 000, 000 
1, 000, 000 
8, 000,000 
22,000, 000 
25,250,000 
5, 000, 000 
4, 000,000 
4l4, 500 
3, 000,000 
~00, 000 
12, 000,000 
65,000,000 
Remarks. 
Including Ottawa and Utica 
This estimate covers Mount Sav-
age and Ellerslie. 
This includes Taunton and Som-
erset. 
Including Somerset. 
The region indicated in this esti-
mate is all of that part of Mid-
dlesex county south of the Ra:.-i-
tan river. 
A part of this was produced at 
Empire and Toronto. 
See Calumet above. This also in-
cludes Toronto and Calumet. 
Including Petersburgh, 5 miles 
above Ironton. 
This includes Trumbull and Ma-
• honing counties. 
A part of this was produced at 
South Webster, Oak Hill, and 
Ironton. (See above.) 
Including East Liverpool. 
This product includes Woodland, 
Wallaceton, Philipsburgh, Re-
tort, and Sandy Ridge. 
Including .T ohn<~town, Bolivar, and 
Black Lick Station. (Seea.bove.) 
This includes Rochester, Beaver, 
Watet· Cure, and Freedom. 
In Berks county. 
'--------_!_ ________ .!...._ __ _.! _______ ,_,_ --
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The application of fire-clay to the manufacture of paYing brick is one 
which is just now engaging the attention of the leading citizens of many 
of the most important cities in the United States. Experiments in pav-
ing material have been made without limit with almost all materials 
which could possibly suggest themselves for such purpose. Failures in 
the selection of paving material have been numerous, and in some cases 
extremely expensive. Even the fine, smooth asphaltpavementsof Wash· 
ington, D. C., and of a few otller cities are found to be quite injurious to 
horses. This is probably on account of the highly unyielding character 
of such pavement and its almost absolute lack of elasticity. The re-
sults of many of these experiments with different paving materials are 
fresh in the minds of those who take an interest iu the subject, and a 
consideration of what is being done in a number of places with fire-
brick as a paving material can hardly fail to be of interest to those who 
have given any attention to this highly important subject. The fire-clay 
used in the manufacture of paYing brick is not what is known as first-
grade clay, but is an article of far less purity. There is as yet appar-
ently some doubt among recognized authorities in the matter of brick 
generally as to just what clay is best for the manufacture of paving 
brick, but the bulk of the evidence seems to be in fa,ror of second-grade 
fire-clay. Paving brick of this clay has been in use for six years in 
Wheeling, West Virginia, and Steubenville, Ohio. It is still without 
flaw or fault. It has received the approval and favorable recommenda-
tion of more than forty Yisiting committees from as many towns or cities 
from every section of the country, and their experience is added to that 
of Wheeling and Steubenville to give the vitrified clay block tlle first 
position in the commercial list of paving materials. The clay wllich has 
been referred to above as best adapted for the manufacture of paving 
brick is found in what is known as the Ohio valley. To make a good 
furnace brick the fire-clay must be free from iron or it will melt under 
the intense heat to which it is subjected; but to make a good paving brick 
it should contain a good percentage of iron, which, when vitrified, 
makes it as bard and durable as flint, and this is the property which 
makes the Ohio fire-clay desirable for the manufacture of paving-brick. 
This quality of fire-clay is quite widely distributed, being found in prob-
ably much more than half of the States of the Union. In selecting fire." 
clay for the manufacture of paving brick care must be taken that it be 
entirely free from limestone, and, as this is very commonly found near fire-
clay and sometimes in the same vein, the necessity for care is apparent. 
Particles of lime in brick will expand under the influence of moisture and 
cause breakage. It is regarded by high authorities as a great mistake 
to use common hard-burnt red brick for paving purposes, although such 
brick makes a smooth handsome pavement which under light usage will 
last for a number of years. Still, under the influence of moisture and 
severe frosts disintegration is inevitable in the end; nor will such brick 
sustain constant heavy wear aside from climatic influences. Brick made 
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of proper fire-clay, however, will stand the severest frosts. Results of 
crushing tests have shown it to be equal to granite. The mode of lay-
ing this brick is three alternate layers of sand and brick, the sand 
being on the bottom. All the brick is set on edge. In Columbus the 
process is to make a round bed of 10 or 12 inches of broken stone, then 
a layer of dry sand, anu afterwaru wet sand on top, and this is then 
rolled down. Brick is then put on. This process, however, hardly 
seems so substantial and solid as the one first given. ~nother method 
of laying the brick is as follows: The brick is laid endwise on edge 
with broken joints in the sand. Afterward it is pressed down with a 
heavy roller and boiJing tar is poured over it so as to make a compact 
mass as well as to exclude water. A layer of sand is thrown over 
the tar before cooling. A very smooth solid road-bed is the result, and 
it is comparatively noiseless. 
Paving brick made from fire-clay has already asserted itself as valu-
able paving material to such an extent that in all large cities it is being 
tried .to a greater or less extent. Probably the only material which is 
regarded as a worthy competitor is the Belgian paving block. Much 
of the fire-clay of West Virginia is well adapted to the manufacture 
of paving brick. Great increase in the production of such brick bas 
marked the output of fire-brick works in these regions during the last 
three or four years. 
Prejudice has always existed until recently against the manufacture 
of fire-brick by machinery. This prejudice has arisen probably from 
the numerous failures which have followed the attempts to use ma-
chinery in this connection. It may be stated, however, that recent at-
tempts to manufacture such brick by· machinery have resulted in a 
product which is claimed to be superior, if anything, to the hand made 
article. 
New discoveries and developments.-The increased demand for fire-
brick in the erection of iron furnaces at various points in the South 
and the recent application of fire-brick to paving purposes are causes 
which have been active in stimulating a demand for new sources of 
good fire-clay. In former times the manufacture of fire- brick wa.s con-
fined to certain localities both in Enghmd and in the United States. 
This is due simply to the fact that little etlort to discover and develop 
new sources of this material was made. Fire-brick in the past bas 
been transported long distances at great freight cost. Within the last 
two years quite a number of new discoveries of fire-clay have been 
made. In Carter county, Kentucky, deposits of very fine fire-clay, 
apparently inexhaustible in amount, have been opened up within the 
past three years. Developments are steadily going on and the future 
of these deposits looks bright. The clay is very fine grained, white in 
color, and of the most refractory character. The following is an analysis 
of this clay : 
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Analysis of fire-clay j1·om Carter co1mty, Kentucky. 
r--------------- -- ------ --,.---· 
Silica ----- ·---- ... __ ...... __ . ___ ... ___ . _. _____ ... _ .. ------ ........•. __ ...... .. 
Alumina ..............•••.••...• --------------- ..... ------------ .••••...•..•.. 
i~~oex~~~ ~-f-~r:~~: :::::::::::::::: ~ ::::: ::::::: ::~ :::::::::::::::::::::::::::::: 
Magnesia .............•••......••...•......................•••••..•..... ~- .••. 
Alkalies .. ----- ............................. - .................... ---- •.. ---- ... 
Water ........................................................................ . 
Percent. 
46.75 
38.17 
.29 
-57 
.12 
. 07 
14 03 
Total. ........••........ ------ ............. ___ ........ ------.............. 100.00 
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In Boyd county, Kentucky, just across the river from Lawrence 
county, Ohio, there is a small deposit of clay of fait· character, but so far 
as it has been opened the amount appears to be too small to be worked 
profitably. The active development of fire-clay deposits in West Vir-
ginia is now under way, and even greater activity appears probable in 
the next two or three years. Much of the fire-clay in this region of w·est 
Virginia is well adapted to the manufacture of p::tving brick. In addi-
tion to this, however, is other clay suitable for the manufacture of the 
most refractory articles made from fire-clay. All these varieties of fire-
clay are found principally in Hancock, Braxton, Marion, Monongalia, 
Taylor, Preston, Barbour, Fayette, Kanawha, Logan, Wayne, and Clay 
counties, West Virginia-in short, in almost all of the localities in the 
Coal Measures. In Hancock county developments are most actively 
prosecuted. Twenty firms in this county are engaged in the manufact-
ure of furnace and paving bricks. Their combined capacity is over 
45,000,000 brick per annum. The brick used in paving the city of 
Wheeling was manufactured in this county. A syndicate composed 
of gentlemen in Grafton, West Virginia, is preparing to construct an 
extensive plant opposite Nuzum's mills, on the Tygarts Valley river. 
At Thornton, in Taylor county, a vein of fire-clay 12 feet in thickness 
and underlying several thousand acres of land is to be developecL This 
fire-clay. is especially well adapted to the manufacture of paving brick. 
Rich deposits have also been found near Morgantown on the line of 
the Fairmount, Morgantown and Pittsburgh railroad. In Kanawha 
county the fire-brick industry is comparatively in its infancy. The clay 
obtained there is well adapted to the manufacture of furnace brick used 
in the construction of coke ovens. The industry in this county bids fair 
to be of great importance, as the coke business furnishes a heavy de-
mand for the product. The following analysis of fire-clay from property 
near Nuzum's mills, Marion county, was made by Prof. Edgar Richards, 
chemist of the United States Treasury Department: 
Analysis of ji1'e-clay from nem· Nuzum's mills, Marion county, West Virginia. 
Per cent. 
Moisture ...... ----· ...... ----- ......... -- .............. -----.................. 1. 33 
Silica ................ . ............... -----·.................................... 59.25 
Alumina ............ -- ..•...................•........................ ---...... 32.26 
Undetermined lime, etc ............... ·----- .............••••• -------......... 7.16 
TotaL .... ---· ............. --· ................... -~--..................... 100.00 
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At Chattanooga, Tennessee, a single firm manufacturing fire-brick has 
put in six new kilns during the past year, increasing their capacity 
about one-fourth. The clay mine operated by this firm is one of the 
largest in the South. Prospects for future trade in fire-brick are good. 
At Florence, Alabama, a company has been formed with $100,000 capi-
tal to establish fire- brick works. At Fort Payne, Alabama, the develop-
ment of a deposit of fire-clay has been commenced during the past year. 
Analyses and practical tests of this clay show it to be a fine quality for 
the manufacture of refractory material. The name of the company 
carrying on this enterprise is the Fort Payne Fire Brick Works. Mr. 
W. G. Taylor, until recently superintendent of the Mount Savage Fire 
Brick Works, has been engaged as superintendent and manager of the 
new works, and he is engaged in pushing the completion of the plant. 
The establishing of pottery works at Fort Payne is also contemplated, 
some portions of. the clay being regarded as of sufficiently good qual-
ity for pottery manufacture. Fire-brick works are also to be established 
during the present year at Columbus, Georgia. A new and extensive 
plant for the manufacture of sewer pipe, terra cotta and fire-brick has 
just been established at South Riverside, California. It is believed that 
products equal in quality to those manufactured in Ohio can be produced 
at this point. The enterprise promises to be of considerable impor-
tance to southern California. 
Five miles from Socorro, New Mexico, a well-defined, large and uni-
form vein of fire-clay has been discovered. The quality of the clay 
appears to be unusually good. It has been tested practically as well as 
in the laboratory, and the above statement in regard to its quality 
appears to be amply justified. Efforts have recently been made to 
stimulate local manufacture of fire-brick and other refractory products 
from this clay. Judging from appearances, an enterprise of this kind 
would meet with success, inasmuch as all articles constructed of fire-
clay or kaolin are now shipped to this point from the East at very heavy 
transportation expenses. 
Fire-brick irnported fm· consnmption in the United States, 1884 to 1888, inclusive. 
Calendar years ending December 3~~:3~~86 to 1888; previous years end Number. 
J8R4.. ... ... ..•.....••.. ..•... .•••.•. .•. . ... .•..••...... ...•.. . ...... ... . . . . . 1,524, 000 
1885 .....•...•.•.••••• ·•••·•·•••·• ··•···•••· ...... •••••• ..... . .... ••..••... . . 3, 401,449 
1886 ...•••...•••...•.•..•..•.•. -... .•• . • . ..• . . . •. . . • .•. • . . . . . . . . . . . .. . • . ••. . . . 4, 904, 675 
1887 .•••••• ·••••••. •••••••••••• •••••• •••••• ••••••.••••••.. •• . •••••• .••.• .•••. 5, 836,500 
1888 ...........•.•••......... -.- ••.•.. . ...• - •. . ..... - ................•. -. . . . 6, 093, 491 
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Building b1·ick and jh·e-brick exportedj1·ont New York jrorn i877 to 1888, inclusive. 
Building brick. Fire-brick. 
Calendar years. 
Number. Value. Number. I Value. 
1-----------------------------1---
1877 .•• - .. --- ....• -. -.-- ••.. -- ....•••.• -- ••• 
1878 ..•... ···-·· ··---············--····-···· 
1879 . •.•.• ···- .•.••.. • : .••••.•. ••.. ·····--·· 
1880 .••••• ·----··-···············-·-···· ..• . 
1881.--.- •..•.••. - .•... ·- .••.••••. -- •.. -· •.. 
1882 ...••• ·--· ••.••..••••.•••••• ·-··- --·· ·-· 
1883. ··- ·- ·-·- -· .. - ..••. --·--·- .....•••.. - .. 
1884 .••• -.- •••••. - .. - •...•.. -- .•• ---- •. - .... 
1885 . ••..•.•.•••.••••........••••• ··-··· ..•. 
1886 ..••.....•.....•. - ..••....•...• - ••. -- - .. 
1887. -·· ...•.. ·-·-·- ·····--··· .•...... ······ 
-1888 ...•...••. ·-·- .............. -····· ---·-. 
13,603,475 
4, 471,980 
1, 381, 775 
921,654 
971,500 
778, 000 
2, 642,625 
1, 702, 850 
973,000 
977,500 
580, 500 
497, OGO 
POTTERY. 
$70,629 
29,457 
9, 371 
7,486 
8, 663 
7, 026 
21,737 
14, 148 
8,894 
9, 075 
5, 785 
5,135 
45,000 
118,994 
94,976 
80, 000 
181, 359 
269,810 
358, 616 
300, 100 
223,010 
294,250 
255,060 
$2,185 
3,148 
6, 867 
3, 208 
8, 361 
9, 8t3 
11, 039 
9, 042 
12,059 
7, 838 
9, 566 
8, 929 
The past year has shown a material falling off in the quantities of 
kaolin, flint, and feldspar used by potters in the United States. Prices 
of these materials have also declined. The following statement gives 
the quantities and values of the raw materials used in the manufacture 
of pottery in the United States during 1888: 
.Anwunt and value of potters' nta.terials used in. the United States in 1888. 
Quantity. Value. 
l------------------------------------------1------- - - ---=--
I:t11~1~;~ -~~~~~ ~~~:-: :::::::::::::::::::::::::::::::::::::::::::: 
~~oeu~~1Ji~t- :: : :::::::::::::::::::::::::::::::::::::::::::::::::: 
Ground feldspar ...... . .......................................... . 
Tons. 
18, 000 $189, 000 
5,250 31,500 
13, 500 40, 500 
16, 250 138, 125 
8, 700 95, 700 
The total value of the output of the .American potteries is estimated 
at from 15 to 20 per cent. less than the figures for 1887. The proportion 
of decorated wares is about 40 per cent. of the whole product. The fol-
lowing figures give the value of the products of the United States pot-
teries in 1888 : 
Value of the products of the pottm·ies of the United States in 1888. 
Value. 
Ware for domestic table and toilet use (a)................................... $7, 000,000 
For plumbers' use (b).... . ........................... . ...................... 900,000 
For all other purposes...................................................... 750,000 
a Forty per cent. of this was decorated and the remainder white. 
b A small percentage of thi& was decorated. 
New discoveries and developments.-.Although the figures given for 
the raw products consumed in the manufacture of pottery do not indi-
cate a remarkably successful y~ar for this industry, still, the various 
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plans on foot to erect new establishments and to add to the plants 
already in existence, indicate that the future prospects of the pottery 
industry as a whole are by no means bad. A company known as the 
Delmont Kaolin Deposit Company, whose operat.ions are to be carried 
on in the town of Oyster Bay, Queens county, New York, has filed arti-
cles of incorporation at Albany. The objects of this company are to 
take, acquire by purchase or otherwise, and to hold and sell real estate 
containing deposits of kaolin, pottery clay, and accompanying materials; 
also to manufacture, deal in, and sell the same and the products thereof, 
The amount of the capital stock is placed at $300,000. It is reported 
that pottery works are to be established at Fort Payne, Alabama. Kaolin 
deposits have already been purchased. A·cornpany of capitalists of East 
Liverpool, Ohio, and Kittanning, Pennsylvania, has purchased a 5-acre 
tract along the Valley road north of Kittanning, and contracts for kilns, 
buildings, etc., to cost about $30,000, were let during the early spring 
of the present year. It_is expected that operations will be commenced 
in September. It is expected also that at the start about 60 hands are 
to be employed. During the year an 8-foot vein of kaolin was discov-
ered at Golden, Colorado. No developments have, however, as yet· 
been reported. 
IMPORTS AND EXPORTS. 
As will be seen from the following tables, there is a considerable im-
portation of clay and its products, especially china, porcelain, etc., and 
a small export trade : 
Valtte of earthenwa1·e and stoneware of domestic manufacture. exported front the United 
States f1'0nt 1790 to 1888, inclusi11e. 
Years ending- Value. Years ending- Value. Years ending- Value. 
Sept. 30, 1790 ........ $1, !)90 June30, 1846 ...•••.. $6,521 June 30, 1868 ... ..... $29,528 
1791..------ 1,984 1847 ....... 4,758 1869. ··- ···- 19,213 
1826 .. ------ 1, 958 1848 ........ 8,512 1870 . ....... 42,120 
1827 ........ 6,492 1849 ......... 10,632 1871 ... . .... 37, 383 
1828 . . ---- .. 5, 5!)5 1850 .••..•.. 15,644 1872 48,941 
1829 ..... . .. 5. 592 1851.. ...... 23,096 1873 . ....... 53,909 
1830 ........ 2, 773 1852 ........ 18, 310 1874 59,49! 
1831. ..... ·- 7, 378 1853 . ....... 53, 685 1875 . --. -- .. 92,253 
1832 ........ 6, 333 1854 ..... -- 33,867 1876 ........ 73,846 
1833 ........ 12, 159 1855 . .. . ... 32,119 1877 ........ 87,355 
1834 ...... .. 12,745 1856 .. ---- .. 66,696 1878 . ....... 98, 035 
1835 . ....... 16, 427 1857 . ....... 34,256 1879 ........ 80,898 
1836 ...... -- 13, 391 1858 36, 78S 1880 106,724 
1837 ........ 14,249 1859 ........ 47,261 1881.. .. , .. . . 123, 177 
1838 ........ 12, 019 1860 ........ 65, 08~ 1882 . ....... 180,773 
1839 ............ 11,645 1861. ....... 40,524 1883.-- ..... 227,547 
1840 10,959 1862 . ....... 32,108 1884 ........ 236,247 
1841. ....... 6, 737 1863.-- ..... 88,244 1885 ........ 135, 385 
1842 . ....... 7,618 1864 67,591 Dec. 31, 1886 ....... 203,699 
June 30, 1843 (9 mos) 2, 907 1865 ........ 93,258 1887 ........ 221,282 
1844 . ....... 4, 884 1866 ..... ~ .. 31,616 1888 ........ 138,502 
1845 ............ _ 7,393 1867 .•. ...... 29,308 
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Earthenware and china imported and entered for consumption in the United States, 1867 
to 1888, incl1{,sive. 
Brown China and China and Other earth-
Years ending- earthen and porcelain not decorated en, stone, or Total. common decorated. porcelain. crockery, 
stone ware. glazed, etc. 
June 30, 1867 ...••••• $48,618 $418,493 $439,824 $4,280, 92! $5,187,859 
1868 ..•..••. 47,208 :309,960 403,555 3, 244,989 4, 005,712 
1869 .....••. 34,260 400, 894 555,425 3,468, 970 4, 459,549 
1870 .••..••. 47,457 420,442 530,805 3, 461,524 4, 460,226 
1871 .•...••. 96,695 391,374 571,032 3, 573,254 4, 632,355 
1872 ·••··••· 127, 346 470,740 814,134 3, 896,664 5, 308,893 
1873 ..•..••. 115,253 479,617 867,206 4, 289,868 &, 751,944 
1874 ..•..••. 70,544 397, 730 676,656 3, 686, 794 4, 831,724 
1875 .••..••. 68,501 436,883 654,965 3, 280,867 4, 441, 216 
1876 ..•..••. 36,744 409, 539 718,156 2, 948,517 4, 112,956 
1877 .••..••. 30,403 326,956 668,514 2, 746,186 3, 772,059 
1878 .••..••. 18,714 289,133 657,485 3, 031, 393 3, 996,725 
1879 ·••·•••· 19,868 296,591 813,850 2, 914,567 4, 044,876 
1880 . ••..••. 31,504 334,371 J, 188,847 3, 945,666 5, 500,388 
1881 . ••..••. 27,586 321,259 1, 621, 112 4, 413,369 6, 383,326 
1882 .•...••. 36,023 316, 811 2, 075, 708 4, 438,237 6, 866,779 
1883 .•••.••• 43,864 368,943 2, 587,545 5, 685,709 8, 686,061 
1884 .•••••.. 50, 172 982,499 2, 664,231 666,595 4, 363,497 
1885 .•••••.. 44,701 823,334 1 2, 834,718 963,422 4, 666, 175 
Dec. 31, 1886 ........ 37,820 865,446 3, 350, 145 951, 293 5, 204,704 
1887 · ··••· . . 43,079 967,694 3, 888,509 1, 008,360 5, 907,642 
1888 ..•..••. 55,558 1, 054,854 1 4, 207,598 886,314 6, 204,324 
Value of tiles imported for consumption in the United States, 1868 to 1888, incluBive. 
Years ending- Encaustic. Roofing Total. andpavmg. 
1---------- ------- ------· ------
June 30, 1868 .•••••.••..••..•••.•...•.••..•••••.•.... 
1869 .••••. ·••·•· ••••••...•••••••••••••.•.... 
1870 ·•••••·•••••·•·•••·•··••••••·•·•·•••··•· 1871 . .. . .•...•............•..•.•••.•••.•.•.. 
1872 ····•······••··••·· ·•···•·•··••···•·· ... 
1873 .•....••.• ·•···· ·••·•···••·· ····•· .••••. 
1874 ··•···•·····••·••• ...•....•......•....•. 
1875 ··••·· · ·········•· · ····· ......••••••.•• 
1876 ··••·•·••••·······•·•·•••· .•••.•.••..•. . 
1877 ·••··••···•·•••••• ·••··•••••·••··••··•• · 
1878 ·•·•··••••·•••·····•••·••··•••·•••••·•·· 
1879 ·•••••·••··••··•••••••••••·••··••· .•.•.• 
1880 ..••.• •••••••••••••••·••··· ...•.•.••... 
1881 ··•··• •••••••••••• ··•••••••••· ...•.•..•. 
1882 ·••••• ................................. . 
1883 ··••••·••·••••••·•• ·••··•••·•···•·•··•· 
1884 ··•·· • ···••••···•···•·· • •··••· .....••..• 
1885 ......... . ... . ......................... . 
Dec. 31, 1886 ...• • •...•.•..••••.•••••.....••..••..•• . 
1887 ··•··••··• ••••...•......•....•......•. . 
1888 .•••... ····•••·•••••·····• ········•···•· 
$11,423 
7, 599 
8, 549 
4,771 
8, 083 
18, 717 
14,193 
15,401 
15,267 
16,787 
13,112 
17, 355 
16,896 
21,106 
27,729 
16,459 
16,011 
10,312 
11,055 
11,768 
11,218 
$1,443 
875 
884 
31,453 
51, 772 
51,010 
45,31i0 
29 903 
4<!: 143 
41,032 
31,177 
34,063 
43,717 
46,562 
83,777 
115,770 
99,258 
75,436 
67, 3!18 
59,612 
$11,423 
9, 042 
9,424 
5, 655 
39,536 
70,489 
65,203 
60,761 
45,170 
58,930 
54,144 
48,532 
50,959 
64,823 
74,291 
100, 236 
131, 781 
109, 570 
86,491 
79, 156 
70,830 
Val1te of clay exported from the United Statee, 1865 to 1888, incluBive. 
Years ending- Value. Years ending- Value. 
l------------------------l-------l·-------------------------1-------
June 30, 1865 .................. . 
1869 ................. .. 
1870 .. : ..•..•••.. .•.•.. 
1871 ···•••·••••• .•••••. 
1872 ·••••·••••••·••••·· 
1873 .••. ·••·•··•·••••·· 
1874 ·••··••·•••••• .••. 1875 .................. . 
1876 .••••••••••••.••••. 
1877 ·••••• ·••·•••••···· 
$29, 975 . 
5, 065 
2, 354 
10,904 
5, 275 
4, 970 
8,146 
13, 933 
4, 325 
5,493 
June 30, 1878 .................. . 
1879 .............. . .. . 
1880 · ······••·· ....... . 
1881 ··•••· ............ . 
1882 ................. . 
1883 .................. . 
1884 .•...•••••.••...... 
1885 .••••. ••••••· . . . . . 
Dec. 31, 1886 ................. .. 
1887 .................. . 
1888 ·••·•••••••••••••·• 
$8,384 
6, 314, 
8, 355 
8, 762 
17,458 
17,790 
7, 725 
8, 225 
9, 978 
16,774 
15,964 
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Clay imported and entered for consmnption in the United States, 1867 to 1883, inclusive. 
Fuller's earth. Kaolin. U nwrou~ht pipeclay 
Fiscal years and re-clay. Total 
ending June value. 30- Quantity. Value. Quantity. I Value. Quantity. Value. 
---- ---
Lonq tons. Long tons. Long tons. 
1867 ······--· 280.25 $3,113 .......................... . ....... .. ... .. .... 6, 383.75 $72,204 $75,317 
1868 . ·------· 211.00 2, 522 .......................... ................ 8, 383.75 66,958 69,480 
1869. ·--·· --· 324.10 3, 587 ........................ ........ .. ............ 12, 963.75 84,645 88,232 
1870 ··--··--· 239.40 2, 619 ...................... ................. 8, 014.15 76, 057 78,676 
1871 ..••..••. 290.20 3, 383 ....................... ....... . ......... 10,900.48 103,144 106,527 
1872 ··-······ 274.00 3, 358 .................. ................ 13,081.20 128, 130 131,488 1873 ..••..••. 251.18 2, 978 1, 378. 30 $ ·3, 091 12,883.82 141,927 157,996 
11:!74 .••••.••. 277.20 3,410 89.21 1, 378 12,909. 14 147,782 152,600 
1875 ··-·· .••. 300.06 3, 694 130.47 1, 977 10,374.65 116,307 121,978 
1876 ......••. 246. 73 3, 097 142.00 2, 15~ 11, 799.12 126, 738 131,987 
1877 ..••..••. 400.00 4,460 204.:16 3,009 11,680.14 129,016 136,485 
1878 ··••·•••· 335.07 4, 095 3, 499.30 38,899 9, 406.74 95,877 138,871 
1879 ···•··••· 361.21 4, 269 4, 774.60 45,272 8, 477.80 87, 948 137,489 1880 ..••.•••. 578.00 6, 925 7, 823.66 67, 740 11,899.80 117,350 192,015 
1881 ...•..••. 267.55 3, 207 6, 887.37 66,654 12,444.28 123,545 193,406 
1882 ..••..•.. 908.27 11,444 13,954.85 135,448 12, 181.39 119,620 266, 512 
1883 ..••..•.. 1, 241.27 14,309 12,870.60 115,492 7, 841.32 74,673 204,474 
Classified imports of clay du1·ing the calendar yea'rs endinq December 31 from 1885 to 1888; 
previous year ends June 30. 
1885. 1886. 1887. 
I 
1888. 
-------------Kinds. 
Long I Valne. Long Value. Lon~ I V 1 Long Value. tons. tons. tons. a ue. tons. 
-
- ·------------- -I 
China clay or kaolin . 10,626 $83,722 16, 590 $123,093 23,486 $14J, 360 18, 150 $102,050 
All others: 
Unwrougbt . ....... 9, 736 76,899 13,740 113,875 17,645 139,405 20,604 152,694 
Wrought ......... 3, 554 29,839 1, 654 20,730 2,187 22,287 6, 832 53,245 
-----------------------
Total .......... 23,916 190,460 31,984 257,698 43,318 303,052 45,586 307,989 
STRUCTURAL MATERIALS. 
Value of brick, etc., of domestic p1·oduction exported from the United States. 
Year ending- Br~ck and Bric:~Jime, Fir:~~ick ot~:.i1~an 
hme. cement. fire-tile. fire. 
Sept. 30, 1826 . . • • • . . . . . . . . . . $6, 075 ...•.•..... 0 • .. • • • • .. • • • • .... 0 ...... 
1827 ... -- - .. -- -- . . . 3, 365 .. -- -- .. -- - 0 • -- - .. ---- -- .. -- -- ---- --
1828.--- •• - ------ . . 4, 573 . --.- ... --. 0 . ----- • ----- 0.---- ---- .. 
1829 ... ---- -- ---- -- 3. 717 0 -- - -- • -- - - • .. -- -- .. -- .. 0 -- -- - ---- --
1830. ---- ... - - .. -- . 2, 482 0 ••••• ---- -- 0 ••• -- -- -- - • .. - - -- ---- --
1831. . - -- . - -- ---- -- 4, 412 .. -- -- -- .. - . -- -- -- --- - -- .. -- -- --- -- 0 
1832 0 • .. • .. • .. • .. .. a, 502 . .. .. • .. .. .. .. .. .. .. .. .. 0 ......... . . 
183iL • • . . .. .. .. . • .. 3, 866 .. .. .. .. .. .. . .. • .. .. .. . . .. ......... 0 
1834 ....... -- ----.. 4, 294 .. ---- .. -- .. ------ .... -- .... -- ... --. 
1835 0 ---- - -- - .. -- .. 4, 133 .. -- -- -- -- -- -- •••• -- -- .. . -- - .. -- -- .. 
1836. - -- ... -- -- . -- 0 6, 829 . -- - -- .. - . . . . -- - - . 0 .. -- • .. -- -- .. - - - • 
1837.- 0 - •• -----. --. 29, 626 0 -- •• -- ••• - •• -- ••• - •• - • 0 • -- 0 • - •••• - 0 
1838 0 - .... -- -- .. - .. 31, 322 . -- .. -- -- - .. . - -- .. - . - - -- -- - .. - .... .. 
1839............ ... 16,298 ................................. .. 
1840 .. ----. --- .. -.. 16, 949 .... -- .. --.. .. ---- ----.. .. -.-- . ----. 
1841............... 14,0!i4 ................................. .. 
1842 0 ..... ---- • • • .. 5, 728 .. ---. -..... .. ---- ------ . ----- ------
June 30,1843 (9 mos.)..... . 3, 883 .................................. .. 
1844 .............. 12,833 .................................. .. 
1845.----- .... --.-. 8, 701 ... ---.-- 0-. 0 ........... ------ .... .. 
1846............... 12,578 ................................... . 
1847............... 17,623 .................................. .. 
1848............... 24,174 ........................ ------------
1849 0 - .... -- - •••• - • 8, 671 . -- . -- ... - . 0 .. -- -- .. -- .. .. -- .. ---- --
1850 .. ---- --------- 16, 348 0--.-- ------ . --- .. ----- .. ----. -----
Ul51...... .. .. .. . . . 22, 045 . .. . .. . . . . . . .. ................... .. 
1852. .............. 13,539 ................................... . 
1853.--- ... -----... 32,625 ... - ..... - ...... -- ............ ------
1854.------- .. ----. 33,194 .... .. . . . . . .. .............. -- .... --
1855 ....... -------- .... - .... -.. $57,393 . - ... -- .. - ............ .. 
1856 ............... 0 ... -- ...... 6!, 297 .... -- .... - ....... ------
1857- -- .. -- . - ... - - . . --- .. 0 .. - -- 68, 002 .. - ... - -- -- . . - -- . - - .. - - -
1858............... ............ 103,821 0 ... . .... . ............ .. 
1859............... ............ 160,611 ...................... .. 
1860 ...... - ...... -- ...... ------ 154,045 . --.-- .... - ....... ------
1861. . - .... -- ... - - . .. -- ... -- - - . 93, 292 ... - ... -- . - . .. -- .. ---- . -
1862. -- --- . -- -- - . . . . -- - - ... -- -- 83, 385 .. -- -- -- .. . . .. -- -- ---- --
1863 0 --- .. ---- • --.. .. - .. - .. ---- 99, 313 ..... - ... -- ... ---- ------
1864.--- ... - .... -- .. ---------.. 49, 106 .... -------- .. ------ .• --
1865 .. -.------ ... - ....... ------ 64,105 ....... ----- ........... . 
1866 .... --------- .. -- .... ----.. 146, 874 ...... --- .. - ... ---------
1867. -- ... -- ••. ---. . -- ... --.-.. 102, 324 .. ---- ... --- .... -- -- .. --
1868.--.- ................... --- 140, 338 . - •.. - ................ .. 
1869. -- .. - ... - -- . . . . ........ - .. 83, 229 -- . . . . .. . . .. . -- - -- . -- .. . 
1870............... ............ ............ $4,483 $25,091 
1871. .. - ............... -- ............ ------ 1!!, 471 9, 279 
J872 .... -- ....... -- ....... ----- -- ... -----.. 10,233 14, 305 
1873............... ............ ............ 14,651 10,632 
1874............... ............ ............ 22,365 11,290 
1875 . .............. ............ ............ 14,476 12,120 
1876.. ..... ... ..... ............ .... ... ..... 20,348 18, 035 
1877 ............................ ----------- 9, 892 25,571 
1878. ··~ .... - .. ---- .... -.----- .. ----------- 13, 900 254,446 
1879 .. - .... -- ... --- .... - .. ----- .... -------- 11, 096 51, 714 
1880. -- - -- -- - -- .. .. . -- -- - . -- -- - .... -- - .. - .. 12 027 36, 299 
1881............... ............ ............ 12:290 27,989 
1882 .. ---- .... -.. -- .. ---- .... -- ....... ----- 30, 649 50, 870 
1883............... ............ ............ 47,120 56,227 
1884 • • • 41, 012 60, 702 
1885:::: ___ :: :::: =: ::::::::::::I:::::::::::: I 31. 058 41. 181 I 
Dec. 31, 1886....... .... .... ...... ...... ............ 55,119 49,605 
1887 .............................. !L...... 46,165 34,378 
1888 ..................... ------ ............ 47,911 24,868 
Total. 
$6,075 
3,365 
4, 573 
3, 717 
2,482 
4, 4:!.2 
3, 502 
3, 866 
4,294 
4,133 
6,829 
29,626 
31,322 
16,298 
16,949 
14,064 
5, 728 
3,883 
12,833 
8, 701 
12,578 
17,623 
24,174 
8, 671 
16,348 
22,045 
13,539 
32,625 
33,194 
57,393 
64,297 
68,002 
103, 821 
160,611 
154,045 
93,292 
83,385 
99,313 
49,106 
64,105 
146,874 
102, 324 
140,338 
83,229 
29,574 
27,750 
24,538 
25,283 
33,655 
26,596 
38, 383 
35,463 
268,346 
62,810 
48,326 
40,279 
81,519 
103,347 
191,714 
72,239 
104,724 
80,543 
72,770 
575 
ABRASIVE MATERIALS. 
Buhrstones.-The total value of the buhrstones produced during the 
year 1888 is_ estimated at $81,000 . 
.A noticeable decline in this industry continued durin~ the year 1888, 
and while it i,s difficult to procure exact figures of production at the va-
rious loealities, it is evident that the demand for domestic millstones is 
steadily decreasing. .At the quarries near Kyserike, New York, where 
the so-called Esopus stone is quarried, there was a slight decrease 
in production, the value of that product being $60,000, or $1,500 less 
than in 1887. .About fifty men are employed at this locality. The Co-
calico millstone quarries, near Dnrlach, Pennsylvania, showed also a 
decrease in production, the value being $1,000, against $5,000 for the 
previous year. These quarries are owned by private indiYidnals, and 
are worked only when orders for stones are received. The state-
ments from Parkewood, North Carolina, indicate that the quarrying of 
the stone known as North Carolina grit progressed without any note-
worthy change, the value of the product being $20,000. 
Buh1·stones and millstones imported and entered for consuntption in the United States 
1868 to 1888, inclusive. 
I i • Made Made 
Years ending- Rough. into Total. Years ending- Rough. into Total. 
mill· mill-
1;tones. I stones. 
---- - - ----- -----
June30, 1868 ... $74,224 
. $2: 4i91 $74,224 June 30, 1878 .. $87,679 $1,928 $89,607 1869 .. 57,942 60, 36l 1879 -- 101' 484 5, 088 106,572 
1870 .. 5R, 601 2, 297 60,898 1880 ... 120,441 4, 631 125, (J72 
1871 .. 35, 406 
'·'"I 39, 104 1881- .. 100,417 3,495 103, 912 1872 ... 69, 062 5, 967 75,029 1882 ... 103, 2!!7 747 104, 034 1873 ... 60,463 8,115 68,578 1&83 ... 73,413 272 73,685 1874 ... 36, 5!0 43, 170 79,710 1884 ... 45,837 263 46, 100 
I ""-I "'·"'I"· ... I 
115, 059~1 1885 ... 
35, '"I 4551 35,477 1876 .. 37, 759 46, 328 84, 087 Dec. 31,1886 .. 29,273 662 29, 935 1877 ... 60, 857 23, 068 83, 9251 1887. - - 23 816 191 24,007 I 1sss .. _ 36,523 705 I 37, 228 
Grindstones.-During 1888 the product of grindstones in the United 
States amounted to 41,000 long tons, valued at $281,000, being a slight 
increase over that for the previous year. Of the above amount, about 
three-fifths was produced by tbe Cleveland Stone Company of Ohio 
and Michigan, and the balance by eight or niP~ <!Ompanies operating 
in Ohio. 
676 
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The following table shows the value of the importations: 
Grindstones intported and entered for consumption in the United States, 1868 to 1888, in-
clttsive. 
Finished. Unfinished or rou,gh. 
Years ending-
Quantity. Value. Quantity. Value. 
Total 
value. 
Long tons. Long tons. 
June 30, 1868 .•••..••••..••••••........••••. $25,640 . .•...•. . ... $35,215 $60,855 
1869 ..••..•••••••••.••..•.•••..•... 15,878 ··•····•···· 99,715 115,593 
1870 --················· ............. 29,161 - - -- . .... . . 96,444 125, 605 
1871 - -••••••••• -....... 385 43, 781 3, 957. 15 60, 935 104, 716 
1872 • . • • • . • • • • • . . • . . . • . 1, 202 13, 453 10, 774. 80 100, 494 113, 947 
1873 ..••..••••••••• -•• - 1, 437 17, 033 8, 376. 84 94, 900 111,933 
1874 -- ••• -.•••• - •• ---.. 1, 443 18, 485 7, 721. 44 87, 525 106;010 
1875 . - ••.•••••• - •••.•• - 1, 373 17, 642 7, 656. 17 90, 172 107, 814 
1876 .••. -••••• - ••. -... 1, 681 20, 262 6, 070. 34 69, 927 90, 189 
1877 -- .•..••••• -••. - .• - 1, 245 18, 546 4, 979. 75 58, 575 77, 121 
1878 . . • • . • • • • • • . • • • . • • . 1, 463 . 21, 688 3, 660. 41 46, 4U 68, 129 
1879 -- .• --- ..•• ---- .• -. 1, 603 24, 904 4, 584. 16 52, 3,1,3 77, 247 
1880 •.••..•••••.••..••. 1,573 24,375 4,578.59 51,899 76,274 
. 1881................... 2,064, 30,288 5,044.71 56,8!0 87,128 
1882 ---- •.. -•••.. -..... 1, 705 30, 286 5, 945. 61 66, 939 97, 225 
1883 • -••••.••••.••• -•. - 1, 755 28, 055 6, 945. 63 77, 797 J 05, 852 
1884 -- ••.. : ••••.• -.---- -- .••• -- .••.. -.--- .• -. - ••• -------- ----.---- 86, 286 
1885 .. -.- •• --- ..•••• --- -....• --- •• - .••. --.--- - ••• - --- •••. -.-- -•••. - 50, 579 
Dec. 31,1886 ....•••.••..••..••...••••.•.....••.••••••......•..••...•..••••. (a)39,149 
1887 .••..•••••••.••.••....•••.•.••..•••.••••..••..••..•...••.•••••• (a)50,312 
1888 ..•.....•••.••.•••....•••.•.....••....•••....••••.....••....... (a)51,755 
a Classed as unfinished. 
Oorundmn.-During 1888 the product of corundum amounted to 589 
short tons, valued at $91,620. The mines at Laurel creek, Georgia, and 
at Cullasaja, North Ca.roli.na, remain the sources of supply. 
Emery irnpm·ted a-nd entered for conslanption in the United States, 1867 to 1888, inclusitJe. 
Grains. Ore or rock. Pulverized or ground. Other Years end- manufact- Total. ing- ures. 
Quantity. Value. Quan- Value. ·Quantity. Value. tity. ~ 
--- - - ---'-- - ---------
-
PoundB. Tons Pounds. 
June 30, 1867. .......... ............. 428 $14,373 924,431 $38,131 . ................. $52, 50<l 
1868. ............. ........... 85 4, 531 834,286 33,549 ................ 38,080 
1869. ............ ............. 964 35,205 924, 161 42,711 ................. 77, 016 
1870. ................ ............ 742 25,335 644,080 29,531 . .... . ............. 54,866 
1871. ................... ............. 615 15, 870 613,624 28, 941 . ................. 44,811 
1872. .............. ........... 1, 64J 41, 321 804,977 36,103 . ................. 77,424 
1873. 610,117 $29,706 755 26,065 343,828 15,041 $107 70,919 
1874. 331, 580 16,216 1, 281 43,886 69,890 2,167 97 62,366 
1875! 487,725 23,345 961 31, 972 85,853 2, 990 20 58,327 
1876. 385,246 18,999 1, 395 40,027 77,382 2, 533 94 61,653 
1877. 343.697 16,615 852 21, 964 96,351 3, 603 ................. 42,182 
1878. 334,291 16, 359 1,475 38, 454 65,068 1, 754 34 56,601 
1879. 496,633 24,456 2, 478 58,065 133,556 4,985 87,506 
1880. 411,340 20,066 3,400 76,481 223,855 9, 202 145 105.894 
1881. 454,790 2'2, 101 2,884 67, 781 177,174 7,497 53 97,432 
1882. 520,214 25,314 2, 765 60,432 117,008 3, 708 241 98,695 
1883. 474,105 22,767 2,447 59,282 93,010 3,172 269 85, 490 
1884. 143,267 5, 802 4,145 121, 719 513, 161 21, 181 188 148, 890 
18!15. 228,329 9, 886 2,445 55,368 194,314 8, 789 757 74,800 
Dec. 31, 1886. 161, 297 6, 910 3, 782 88,925 365,947 24,952 851 121,638 
1887. 367,239 H,290 2, 078 45,033 a 144,380 6, 796 2,090 68,209 
1888. 430,397 16,216 5,175 93,287 .................. ............ 8, 743 118,246 
a To June 30 only; since classed with grama. 
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Exports of manufactured emery from 1878 to 1888, inclusi'IJe. 
Years ending-
June ?0, 1878 .•.•••.•••••...••.•. 
1879 .••••• ••••••••·••··· 
1880 ·····•••••••••·•·•·· 
1882 ·••·•••••••· •••..••. 
1883 ···••··•••••••••••·· 
1881 .••..••.•.•••••••••• , 
Value. Years ending- Value. 
$813 June 30, 1884 .•••••. ••.•••• •••••. $3,565 
1, 608 1885 .••.•••• _.. . • • . . • • • • . 99, 232 
1, 265 Dec. 31, 1886 •.••••.....••.•••.•. • 39,616 
1, 312 1887 . • • • • • • • • • • • • • • . • • • . 39, 668 
1, 242 1888 .•.•••.••• •.•...... . . 25, 108 
1,857 
INF£.lSORIAL EARTH. 
The deposit of infusorial earth near Dunkirk, Calvert county, Mary-
land, known as the Lyons Creek mine, continues to be the principal source 
from which infusorial earth is obtained; in fact, it might be called the 
only producing locality in the United States, as the reports indicat~ 
that the deposits elsewhere have either been abandoned or have come 
to a standstill, on account of a limited demand for the product and the 
lack of transportation facilities. About $35,000 have been invested in 
the Lyons Creek plant, which is operated by the New York Silicate 
Company, employing 20 to 25 men. The product is shipped by water~ 
principally to New York City, at a cost of $1.66 per ton by sailing ves-
sels, and $2 per ton by steamers. The amount produced during the year 
1888 was 1,500 short tons, at a spot value of $7,500. 
NoruJegian infusorial earths.-Recent discoveries of siliceous earths 
have been made on the south coast of Norway, in the upland lakes sur-
rounding the several fjords in the neighborhood of the town and ship-
ping port at .Farsund. Numerous analyses of both German and N orwe-
gian infusorial e~,rtbs show that they contain from 77 to 91 per cent. of 
silica in their raw state, and when washed and calcined, up to 96.40 per 
cent., with from 1 per cent. to 2 per cent. of alumina, the remainder be-
ing harmless alkalies and lime, with less than 1 per cent. ferric oxide. 
Owing to their scarcity, it is only within the last few years that infusorial 
earths have been employed to any appreciable extent except in the 
manufacture of dynamite, lithofracteur, and the other nitro-glycerine 
class of explosives, 25 per cent. of which is infusorial earth. They are 
now, however, coming rapidly into extensiv~ use for a variety of pur-
poses in the arts and manufactures. That the demand is likely to in-
crease will be readily understood from a short description of their com-
position and the state in which these siliceous earths are found. 
In the trade pamphlets of the Hamburg houses dealing in this com-
modity in 1884 these earths are specified as being employed in 39 differ-
ent manufactures. Two years later (1886) they bad increased to 54, while 
in 1887 circulars gave 61 leading uses to which they are applied. The 
raw material ranges in price at Hamburg from 50s. to 120s. per ton, 
according to quantity and color. The discoveries which have been made 
in the lakes mentioned, under the exceptional circumstances referred 
• 
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to, must unquestionably, not only cause a revolution in the existing 
business in this commodity, but, owing· to the great abundance in 
which the material is found and the trifling price at which it can be 
put free on board in vessels of any size, are destined to capture the 
entire trade, hitherto monopolized by Germany. These lakes also afford 
almost unlimited water power for any purpose to which it can be made 
available for the mechanical manipulation and manufacture of their 
product. These earths are so abundant, and the facilities for getting, 
manufacturing~ and shipping are so great, that in conjunction with their· 
peculiarly valuable properties they will no doubt be obtained so cheaply 
as to enable all kinds of fire-resisting articles-enamel bricks, terra-
cotta, fancy tiles and quarries, and glazed ware goods-to be manu-
factured on the spot at a highly remunerative rate • 
, 
PRECIOUS STONES. 
BY GEORGE F. ICUNZ. 
No systematic mining for precious stones was carried on during 1888, 
although two small crystals of emerald, valued at about $100, were 
found at the mines at Stony Point, Alexander county, North Carolina. 
Diamonds.-Oonsiderable excitement prevailed during the spring at 
Morris Station, 13 miles south of Atlanta, Georgia, where the diamond 
described on page 558 of Mineral Resources for 1887 was found ; and 
much was said at the time as to the resemblance of this locality to that of 
other diamond-producing districts; but no further discoveries have been 
reported, although there was every reason to believe, from the state-
ment of the local newspapers, that extensive working would be carried 
on. During the summer of 1888 a small elongated hexoctahedral crystal 
of diamond, weighing seven-sixteenths of a carat, was reported to have 
been found by Mr. 0. 0. Helm on the farm.of Mr. Henry Burris, about 
300 yards from the Cabin Fort creek, Russell county, near Adair county, 
Kentucky. \Vhile walking through an old field Mr. Helm observed 
a small, bright stone in the gravel. On investigation it proved to be a 
diamond, octahedral in form, with curved faces, lu~trous, but slightly 
off color. The rock in the vicinity is said to be composed of granite 
dikes, slates and quartz, feldspar, magnetic iron ore, flint, garnets, 
etc., scattered through bills of clay. 
Beryl, phenacite, and topaz.-During the summer of 1888 prospecting 
was carried on near the top of Mount Antero, Colorado, at an altitude 
of from 12,000 to 14,000 feet above the level of the sea, and several 
pockets of crystals of blue beryl and phenacite were found. The blue 
beryls resembled those from Mourne mountain, Ireland, except that 
they were very curiously etched and partly eaten out. From the 
crystals, perhaps a hundred in number, material was obtained which 
furnished cut gems weighing from 1 to 12 carats. They were of good 
blue color, although often containing the characteristic beryl stria-
tions. The crystals and gems together brought about $600 or $700. 
The phenacites were found implanted on quartz and beryl, and crystals 
valued at more than $500 were obtained, although none of them were 
suitable for cutting. On January 12, 18H8, near Little Robinet's store 
and Little River church, in the vicinity of Russell Gap road, Alexander 
county, North Carolina, a farmer, while plowing, found a crystal of dark, 
sea-green beryl, weighing 28 ounces, parts of which would furnish gems 
weighing from 1 to 20 carats each. This beryl resembles that variety 
680 
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found at the Stony Point emerald mine, 10 miles distant, and at the 
Miller farm, 12 miles distant, and also that found in Alexander county. 
This stone would furnish larger gems than any previously found in 
North Carolina. During May, 1887, Mr. E. D. Andrews discovered a 
deposit of crystals of topaz and phenacite on Bald mountain, North 
Chatham, New Hampshire. The crystals were tram;parent, light blue, 
and sherry colored, the larger specimens measuring over 2 inches in 
length. None of the phenacites were more than half au inch iq diame-
ter and all were very primitive in habit. The find was worth about $700. 
Garnet.-During the past year considerable attention has been paid 
to the gathering of the blood-red garnets, the so-called ''Arizona and 
New Mexico rubies." The Navajo Indians have collected and sent from 
their reservation several hundred pounds of these, among which were 
some fine gems. Three splendid ones were valued at $75, $50, and $35, 
respectively. Some of these garnets are believed to have been pounded 
from what is evidently a peridotite rock. This theory requires verifi-
cation, as no Government survey has been made of the locality. Of the 
variety of spessartite garnet found in the Allen mica mines at Amelia 
Court House, Virginia, mentioned in Mineral Resources for 1887, page 
459, a number of irregular masses with a crystalline exterior were ob-
tained, which on cutting furnished fine gems very similar in color and 
luster to the essonite or hyacinth of Ceylon. The cut stones varied 
from 1 to 100 carats in weight. 
Epidote.-Specimens of epidote in brilliant crystals, 1 inch in length 
and one-half inch in diameter, apparently dark or black, but perfectly 
transparent, showing a deep grass green and brownish yellow when 
viewed iu different directions, have been found by Rev. C. D. Smith, 1 
mile from Rabun Gap, Rabun county, Georgia. They occur in single 
simple crystals and twins, identical in habit with those from U nter Sultz-
bachthal, Tyrol. They were found in veins of pink granite rock on the 
south slope of the Blue Ridge mountains. The locality promises to 
afford crystals as fine as the famous Tyrolese gems, although the 8ize 
may be smaller. 
Agatized wood.-Large quantities of the agatized and jasperized wood 
from Arizona, for which the name "shinarump" (the name used by 
the Indians) has been suggested as appropriate by Maj. J. W. Powell, 
have been taken from the locality, and have been cut into sections and 
polished for table tops, tiles, and for other ornamental purposes. Some 
of these have been prepared for exhibition at the Paris exposition. One 
monster stump, weighing 21\r tons, was sent to New York City, and 
when polished had a surface of 40~ by 36 inches-as large a polished 
surface of so bard a substance as is known. 
Fire opal.-A specimen of tire opal, 1:! by 1 by ~ inch, evidently a 
water-worn fragment, was found near John Davis river, in Crook 
county, Oregon. It is transparent, grayish white in color, with red, 
green, and yellow :flames. The play of colors equals in beauty that of 
any Mexican material, and it is the first opal found in the U uited States 
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that exhibits color~ Undoubtedly better material exists in the locality 
where this was found. 
DumortierUe.-About the same time ·that Messrs. Riggs and Diller 
found that the blue mineral supposed to be indicolite was identical 
with dumortierite in Harlem, New York, masses of quartz were discov-
ered in Yuma county, Arizona, heavily impregnated with dumortierite 
and of an indigo-blue color, and which when polished resembled the 
blue lapis lazuli, and would serve the same purpose in jewelry, as the 
quartz is harder than lapis lazuli. 
Tourmaline.-Among some very interesting minerals found by Messrs. 
C. E. Beecher and S. A. Robinson, at Newcomb, Essex county, New 
York, were some remarkable specimens of brown tourmaline. The 
crystals, although not so fine as those from Gouverneur, New York, 
were frequently sufficiently transparent to offer material for at least one 
hundred gems, weighing from 1 to 10 carats. They varied from golden 
brown to topaz-yellow in color. 
Rhodonite.-This mineral, which has been known to occur in bowlders 
near Cummington, .1\Iassachusetts, has been traced to the ledge. Fine 
masses, weighing several hundred pounds, have been blasted out, and 
efforta will be made during the coming year to introduce this as an orna-
mental stone, it being as beautiful as the Siberian variety, which is so ex-
ten~ivelyused for tabletops, mantelpieces, paper wl'igbts, etc., in Rus3ia. 
Turquois.-Oonsiderable mining of a desultory character has been 
carried on at the turquois mines near Cerrillos, New Mexico, by the In-
dians and hunters, who obtained the turquois in a primitive manner by 
building fires against the wall rock and then cracking off large masses 
by throwing water on it. This method, however, invariably destro~·s 
the color. Some of the material sent from this locality during the past 
year was in form of thin veins entirely free from rock. In color it was 
almost equal to the poorer Persian material, and should find a ready 
use as an ornamental or decorative stone. The recent releasing of the 
property is likely to prevent the existing method of working the locality. 
A new deposit of turquois was opened during the year in the Holy Cross 
mining district, 30 miles from Leadville, Colorado, which is very simi-
lar to the variety from Arizona and New Mexico, the color being, if any-
thing, a better blue. At this locality there was no evidence of prehis-
toric mining. Until recently the impression in the vicinity was that 
the turquois was an ore of copper. 
Gadolinite.-This stone admits of a high polish, and is of a deep 
velvet-black color. During the last year large quantities of it were ob-
tained near Bluffton, in Llano county, Texas, 22 miles from Burnet. 
The occurrence of this gadolinite was somewhat similar to that of 
allanite in Amherst county, Virginia. It has more than ordinary interest 
from the fact that it contains from 40 to 50 per cent. of yttria. About 
1,000 pounds were found in a single pocket, associated with xenotime, 
fergusonite, and euxenite. One crystal weighed 11 pounds, another 13 
ponnds, and a single group weighing 40 pounds was obtained. The pro-
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ductions of this locality exceeded in quality and size anytlling yet ob-
tained. 
Fluorite.-About four years ago a small vein of fluorite was discov-
ered in the Archaean limestones in the town of Macomb, Saint Lawrence 
county, New York. It was worked irregularly from time to time until 
last summer, when the vein suddenly widened, breaking through into 
an opening or cavity 22 feet in length aud varying in width from 8 to 18 
feet. The top, bottom, and sides were lined with a magnificent sheet of 
crystals, varying from 1 to 6 inches in diameter, and each in turn forming 
part of larger composite crystals. Between the :floor and the walls was 
a layer of partly-decomposed calcite, which was readily removed, so that 
groups of crystals weighing from 10 to several hundred pounds eaoh, and 
one of them measuring 2 by 3 feet, were easily detached. The cavity 
contained at least 15 tons of fluorite. The habit of the crystals is. in 
nearly every instance, that of the simple cube, but slightly-developed 
faces of the octahedron are often present. Almost all the cryRtals have 
on the surface a small, botryoidal elevation, an even coating of brown 
bydrodolomite, which is rea<lily removed with diluted hydrochloric 
acid. The crystals are well colored, but tile surfaces are dull. The 
fluorite is of a uniform light sea-green color, except where it is attached 
to the gangue, or at the junction of the crystals. Here there are small 
spots of a rich emerald-green from 1 to 2 inches in diameter. This find 
is strikingly like that of the famous Muscallonge lake localities of forty 
years ago, except that the crystals are of a finer color and occur in 
larger groups. The occurrence of a second deposit in this county leads 
the hope that fluorite may exist here in commercial quantity available 
for the arts. 
Amber.-For the last fifteen or twenty years travelers have occasion-
ally brought specimens of a remarkable amber from some locality in 
southern Mexico. The information that has been gained concerning it 
is brought to the coast by natives, who say that it occurs in the inte-
rior so plentifully as to be used by them for making fires. The color of 
this amber is a rich golden yellow, and when viewed in difl"erent positions 
it exhibits a remarkable fluorescence, similar to that of uranine when dis-
solved in water, which it also resew bles in color. A specimen now in 
the possession of Mr. M. T. Lynde, of Brooklyn, New York, measures 
4 by 3 by 2 inches, is perfectly transparent, and is even more beautiful 
than the famous so-called opalescent or green amber found in Catania, 
Sicily. This material would be extremely valuable for use in the arts. 
It is believed that an expedition has started for the locality in the inte-
rior where it is found. 
New developments in foreign localities.-The Burmese ruby mines were 
leased to a powerful London syndicate in November, and machinery 
was immediately sent to Mandelay, Burmah, for the purpose of pros-
pecting and working the mines. From all appearances active explora-
tions will take place during 1889, and within a short time it will be 
definitely known whether or not these mines are exhausted. 
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Estimated production of precious stones 
1884. 1885. 
Species. 
Total. 
"C;l"C;ll>,f-< "'='ai "C;l"C;ll>,f-< "'='.,; 
;! ;!~ ~ ;! ~ ~ ~~; § ~ 
-g ~-~~- -g ~ s s-g~ -g ~ 
i:l a:> <ll i:l • ,~0 ......... ~ ... - - ;:I ,!=>i:l.~ ........ o~~aSa:> ~~ ~!!~~ ~~ ';.§g~fj rn;; gJa:;8..c.E <ll"'ij ~ ~ ~ o ~ ~ o Total. § p.rn ~ S ~- ~ o Oma:>~::l _£00 ~ _.,. _ ..., _£rn~ ~~~~~ ~ ~ ~~~ ~ 
owm,.c ~s ~~i~m ~s ~:g·§E ~ Ill~ ~:g·;:::;::; ~ Ill~ • ~ ~ g 15.~ ~ g ~ ~ g 15.~ ~] 
I> I> t> ~ • 
- --------- - -----. ---- ----!----
Diamond . . . . . . . . . . . . • . . .. . . . .. .. . . .. . .. .. . . . . $800 $800 . .. . • . . . . . . . .. ................. . 
Sapphire gems.................... $250 1, 500 1, 750 .. .. . .. .. • .. $500 $500 
Chrysoberyl........... ........... 25 25 ............................. .. 
Topaz .. .. .. .. .. .. .. .. .. .. .. . . .. .. 200 300 500 $1, 000 250 1, 250 
Beryl. .. .. . .. .. . . . .. .. .. .. .. . .. . .. 300 4.00 700 250 500 750 
Pbenacite .................................. __ .................................................... . 
Emerald .................................. __ .. .. _... . .. . .. .. .. .. .. 3, 000 200 3, 200 
Hiddenite ............................... ___ .. . . . . .. . . . . . ... . . . . . . 500 2, 000 2, 500 
Tourmaline....................... 1, 500 500 2, 000 500 100 600 
Smoky quartz .. .. .. .. .. . .. .. .. . .. 2, 000 10, 000 12, 000 2, 000 5, 000 7, 000 
Quartz .. .. .. .. .. . . .. . . .. .. .. .. . .. . 10, 000 1, 500 11, 500 10, 000 1, 500 11, 500 
Silicifiedwood .................... 10,000 500 10,500 5,000 1,500 6,500 
Garnet .. .... . .. ..... ... .... .• .. .. 1, 000 3, 000 4, 000 200 2, 500 2, 700 
Anthracite................................... 2,500 2,500 ............ 2,500 2,500 
Pyrite .. . . . . .. .. .. .. .. .. . .. .. .. .. . 2, 000 1, 000 3, 000 1, 500 fiOO 2, 000 
Amazonstone............... . .. .. . 2, 500 250 2, 750 2, 500 250 2, 750 
Catlinite (pipestone).............. 10, 000 10, 000 10, 000 10, 000 
Arrow points .. .. .. .. .. .. .. .. .. . .. 1, 000 1, 000 .. .. • • .. . .. . 2, 500 2, 500 
Trilobites .. . .. .. . .. .... ... .. .. . .. 500 5rO ...... .... .. 1, 000 1, 000 
Sageniticrutile................... 500 500 1,000 ........... 250 250 
Hornblende in quartz....... .. .. .. 500 100 600 .. • • • .. .. • .. 300 300 
Thompsonite .. .. .. .. .. . .. . .. . .. .. 250 500 750 250 500 750 
Diopside.......................... ............ .......... 100 .......... 100 
Agat-e . .. .. . .. .. . .. .. .. . .. .. .. . .. 4, 000 500 4, 500 1, 000 1, 000 2, 000 
Chlorastrolite . . . . . . . . . . . . . . . . . . . . 500 1, 000 1, 500 . • • • • • . . . . . . . .. -- .........••.••. 
Turquois .. :. .. . .. .. .. . .. . .. .. .. .. 1, 500 500 2, 000 1, 500 2, 000 3, 500 
Moss a~ate .. • . .. .. .. .. . .. .. . .. . .. 1, 000 2, 000 3, 000 500 2, 000 2, 500 
amethyst .. - .. -- ... - .. -- .. -...... 2, 000 250 2, 250 2, 000 100 2, 100 
Jasper............................ 2,000 500 2,500 .............................. .. 
Sunstone ......................... 250 . 200 450 250 100 350 
Fossil coral....................... 500 250 750 .............................. .. 
RntUe ............................ ............ .......... .......... 750 .... ...... 750 
Total ..................... .. 
Gold quartz ...................... 
1 
54, 275 28, 550 
4o, ooo I 1oo, ooo 82,825 14o, ooo I 39,300 40,000 
30, 550 69, 850 
1oo, ooo I I4o, ooo 
,, 
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in the United States front 1884 to 1888. 
18M. 1887. 1888. 
"Cl"Cl~l-< ]~ rt:!"Cl~l-< "Clai "Cl"CJC>,I-< "Clai 1::11::1:::::::0 1::1 ~= 0 ~~ 1::11::1::::::0 ~::~s CIICII~~ ~=~,t> ~~"'~ CIIQ;> 
'g ~-~~ "CJQ;) "dbll "Cl"' §~ "Clb.C: ~::~bll 'g ~-S~ 1::10 1::1~::~ ..... ::I 1::10 PQ>OOP ::I~ g Ql ~; • ::::1 .. .Sa~~~ ::I ... :£.§ ~ * ~ :£.!:! <;;;.§ g$ 5 ,s.S ,s.S ~~g.c_g Cll.p rt).P , ~-~ g-~~ "' .... <Pp Total. Q:l<.>O ., <PP Total. Q,::$ Total. g ~grBg l::lo ]~grsg s:lO s:lo 3<P OQ:l ~~~~b OQ:l 1;.; :a'Tj.= Cll,Q tn ~'C~ t5.c ~.c ~~ ·~~"' ... 0 Cf-4 rn.,.... ~ w .... 0 ~ ~·a;1l en '+-<o o., oCIIrn..<:l 0-P 0-P Q;l"CJ·,:·~ ~ <P"CJ ~~-~~ ~ <P"Cl ~~-~~ ~ <P"CJ .E~ ::::1~.0 :::;- p.-< :::;.-. .-.0 ~ ~ g g.~ ,...o '; ~ g g.~ .-.o ~<rlO <rl ~"' OllriJ "'"' ~ ~ I> ~ ~ 
·······$25o· $60 $60 ................ ................... ... .............. -----------· ............... .................... 500 750 ..................... $500 $500 ...................... $500 $500 
..................... .................... .................... .............. . ..................... . ...................... 
----------
1, 000 1, 001) $1,500 500 2, 000 $500 100 600 
------------
5, 500 5, 500 500 3,000 3, 500 300 500 800 
.................. 
·-····---· 
.................. .. .................... . .............. ..................... 650 650 
3, 000 200 3, 200 ......................... 
----------
..................... 100 100 
3, 500 1, 000 4, 500 ....................... 
--···-----
. .................. ........... . ................... ................... 
3, 500 2, 000 5, 500 300 200 ' 500 
------------
-----· 
.. ............... 
2, 000 5, 000 7, 000 1, 500 3, 000 4, 500 1, 000 3, 000 4, 000 
10,000 1, 500 11, 500 10, 000 1, 500 11,500 10,000 ], 150 11,150 
500 1, 000 ], 500 35,000 1, 000 36,000 1, 000 15,000 16,000 
1, 250 2, 000 3, 250 2, 500 1, 000 3, 500 2, 000 1, 500 3, fiOO 
--·-··i;5oo· 2, 500 2, 500 2, 000 2, 000 1, 500 1, 500 500 2, 000 2, 000 500 2, 500 2, 000 500 2, 500 
2, 000 250 2, 250 1, 500 200 1, 700 1, 500 200 1 '700 
10,000 10,000 5, 000 5,000 5,000 5, 000 
......... ~- .... --. 2, 500 2, 500 .. ................... 1,500 1, f>OO 1, 500 1, 500 
1,000 1, 000 500 .............. 500 500 500 
1, 750 1, 750 
···--······ ....... ioo· .................... . .............. . ................. 200 200 ................... 100 .. ................. . .. .. ~ ...... -.... .. ................ 
100 300 400 250 500 750 300 200 500 
.................... 
.... i:ooo· ................... 50 50 .................... . ................ ........................ 1,000 2, 000 3, 000 1, 000 4, 000 3, 000 1, 000 4,000 
500 509 1,000 300 500 800 300 500 800 
1,000 2, 000 3, 000 1,000 1, 500 2, 500 1, 500 1, 500 3, 000 
1, 000 1, 000 2, 000 200 750 950 200 750 950 
2,000 100 2,100 2, 000 100 2,100 2, 200 300 2,500 
........... 
----
.. .............. ............. .. ................. . ................ ................... 100 .. ............... 100 
200 100 300 50 100 150 .................. . .................. 
1, 000 1, 000 1,500 500 2, 000 2, 500 500 3,000 
750 . ................ 750 ................... . ............... . .. .. . . . .. .. .. .. ~ . .................. ................... .. .................... 
------------------ -----------------1-----1 
49,000 29,510 78, 510 70, 650 17, 950 
40,000 ..••.••.....••••••••• 
88,600 
75,000 
37, 650 27,200 64, 850 
75,000 
FERTILIZERS. 
SOUTH CAROLINA. PH(lSPHA.TE ROCK. 
While the vicinity of Uharleston and Beaufort has been the steady 
source for practically all the phosphate used in commercial fertilizers 
for years, and while the amount of the product has increased annu-
ally with only moderate fluctuations, the industry, taken as a whole, 
bas been exceptionally subject to such periods of alternating depres-
sion and prosperity as to make it more irregular than many others 
which are affected by the competition of diverse sources of production. 
This is in part due to the natural conditions of mining. The deposits 
are worked by open cuts and only to a moderate depth, making the 
total cost of production small and inviting the competition of many pro-
ducers within a small area. Further, the price to be obtained after the 
phosphate rock is mined and converted into fertilizers depends largely 
upon the yield of the season's crops, and the consequent purchasing 
. ability of farmers who work without reserves. This last condition and 
less competition, or rather direct combination among the miners of land 
rock, resulted favorably during 1888, and a prosperous year was there-
sult. Mr. Paul C. Trenholm has collected the statistics of the phos-
phate rock produced. It amounted to 448,567 long tons in 1888, 
against 480,558 long tons in 1887; but the total value of the product 
in 1888 was $2,018,552, against $1,836,818 in 1887. The average price of 
land phosphate rock in 1888 was $4.75, and for river rock $4.25, a gen-
eral gain of about 50 cents per ton over 1887. The distribution of this 
and previous years is given in the table to follow. The area of the land 
near Charleston underlaid by phosphate rock at a reasonable depth for 
mining is tolerably well known. In this area a new opening was made 
by the Horseshoe Mining Company on the line of the Uharleston and 
Savannah railroad and by Mr. E. J. Hanrahan on Cooper river. The 
former is quite a large tract. The price of phosphate land has, in 
general, risen remarkably during the past year. Some land has been 
sold as high as $250 per acre, and much land favorably located could 
not be bought for that price. This advance is entirely out of proportion 
to the increase in phosphate rock, and is the result of efforts to put the 
known reserve in fewer hands. Further, English capital was freely 
offered for the purchase of land and mining plants, and it is probable 
that the act.i ve speculation in rock still under ground will be a more 
important factor in future prices than scarcity of labor, which is com-
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plaiued of. Concerning the commercial fertilizer trade of South Caro-
lina in 1888, Mr. E. Willis writes that it was good during January and 
February, but then became dull; and although shipments kept up, the 
prices declined so that at one time the manufacturers declined to name 
prices. But from the result of the last year's crops the demand in-
creased again very rapidly during the spring and the total shipments 
for the season were heavier than ever. All the companies sold all they 
manufactured, giving their mills such a clearing out as had not been 
known before. It is believed th~t every one of the companies paid divi-
dends, besides taking advantage of the ''clean-up" to overhaul and 
repair the plant. 'fbe South Carolina companies virtually controlled 
their own market. Foreign imports were very small, and even the 
northern companies placed their products more in the western States. 
Naturally the extended business has led to negotiations for locating new 
manufactories in South Carolina, and particularly from English pro-
ducers. The latter are in favor of substituting pyrites for Sicilian sul-
phur in making sulphuric acid. 
Production of phosphate rook in South Carolina du1·ing the calendar yem· 1888. 
Destinations. Jan. Feb. Mar. Apr. May. June. July. 
1--------------1--------------------
From Oharleston, South Oarolina. 
Long Long Long Long Long Long Long 
Domestic, crude: tons. tons. tons. tons. tons. tons. tons. 
Baltimore--····................... 4, 228 4, 457 6, 903 7, 428 9, 655 6, 625 6, 010 
~~~ad.y~~~ia_:::::::::::::::::::::: .... 700. 1,575 +!i ~:~~~ 4,~i~ i:~~i 2,~~~ 
Newtown Creek, New Jersey ..... 1,120 487 652 1,290 ..•...•. ····----
Seaford, Delaware ........................ --··-·· ........ ........ 602 -··--·· ---·----
Wilmington, Delaware ................. --. --· ..... -.. . . . . ... ... 403 580 ...... .. 
Orient,Longlsland ....................... ·--··--· ....... --··---· 1,210 800 
Wilmington, N or·th Carolina ........ , . . . . . 1, 724 1, 255 5!19 909 890 95 
Barrenlsland,NewYork .................. 750 392 1,150 ·-----·- ........ 625 
Boston, Massachusetts .............................. -.......... --· . --· .......... -- ....... . 
Weymouth, Massachusetts. . . . . . . . 1, 425 720 2, 265 1, 827 852 720 1, 406 
Richmond, Virginia....................... 676 675 .... --· 682 1,098 
Elizabethport, New Jersey........ . ... . .. . 1,350 1, 752 1, OflO ..•... -- .... _. 700 
MantuaCreek,NewJersey. ...... ........ ........ ........ 672 ........ 807 705 
~~~~~~c;!;il:~~y~;;~y.::::::: :::::::: :::::::: ·---~~~- :::::::: ··-·si2. :::::::: :::::::: 
Petersbnrgh, Virginia .................. --· ............. - .. ·----· ......................... . 
South Carolina railroad . .. . . . .. . .. 497 1, 150 1, 715 1, 874 1, 215 1, 132 433 
Charleston and Savannah railroad. 1, 183 1, 278 3, 863 2, 164 328 1, 948 2, 364 
Northeastern railroad..................................... 176 77 185 398 
Total domestic, crude....... 9,153 13, 680 21,603 22, 998 23,259 16,497 17,124 
========!=== 
Domestic, ground: 
~:;t!~kcr~~k;N~~y~;~~;:::::: ·---~~~- :::::::: ·---~~~- .... ~~~- ·::::::: :::::::: --~·-~:~. 
Total domestic, ground ...... =1~0 .:..:_·_.:···- 400 200 t······-· ........ 1,075 
Foreign: ,. 
Liverpool . . . . . • . • • • . . . . • • .. . • . .. . . 800 ........................ _ ............ _.. . ...... . 
UnitedKingdom.................. 520 .••.•••• ..•..••. 50 ....................... . 
Genoa ............................ ........ 60 .••..... 80 ....................... . 
Barcelona......................... . • • . .. . . 100 ............ _ •.. __ ... _.. . _ •. _ . • . . _ •..••. 
Total foreign, crude _ . . . . . • • . 1, 320 160 --··---· 130 ·····-·- .•...•.. ·-··--·· 
==;:::::=::=====-========== Beaufort, South Oarolina, and vicin-
age (c). 
Domestic............................................. 850 1,455 812 393 2,033 
Foreign .. . .. • . . . • . . . . •• • . • . •• .. • . .. . . 8, 757 13, 273 21, 287 16, 435 24, 180 4, 893 11, 571 
Total foreign and domestic, 1888. 8, 757 13, 273122,137 17, 890 24,"992 5, 286 13,604 
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Production of phosphate 'rock in South Carolina, etc.-Continued. 
Destinations. .A.ug. Sept. Oct. Nov. Dec. Total. 
1------------------1------------------
From Charleston, South Carolina. 
Domestic, crude: tons. tons. tons. tons. tons. tons . 
Long Long Long I Long Long Long 
.Baltimore.................................. l, 655 4,470 7,405 5, 665 7,145 71,646 
Philadelphia ............................... 600 2,795 2,845 550 3,555 25,261 
New York ................................ 1,16i 2,477 2,325 982 12,873 
Newtown Creek, New Jersey.. . . . . . • . . . . .. .. . .. . .. 701 . . . . . . . .. . . . . .. 500 4, 750 
Seaford, Delaware .. . . . . .. . . . . .. . . . . .. . . . . . .. .. .. . . .. . .. . . . 601 .. .. .. . . . . .. . 1, 203 
W ilmineon, Delaware . .. .. .. . . .. . .. .. .. . 1, 125 .. .. .. .. .. . .. . .. 1, ooo 560 3 668 
Orient, ong Island........................ .. . .. . . . .. .. . .. .. . . .. .. .. .. . • . . 135 2; 145 
Wilmington, North Carolina.. .. .. . . .. .. . .. 200 .. .. . . .. 100 .. . .. • .. 160 5, 872 
Barrenlsland,NewYork .................. 757 760 ........ 761 ....... 5,195 
Boston, Ma~~achusetts .. .. .. .. . . . . .. . .. . .. .. .. . . .. .. . .. .. . .. .. . . .. 500 a50U 
Weymouth, Massachusetts................ 900 705 1, 600 .. .. .. .. 2, 437 14,857 
Richmond, Vil·ginia.. ........ .............. ........ ........ ..... .. . 1, 401 680 51 212 Elizabethport, New Jersey................ ........ 720 810 6, o82 
No~~huB~;,~~i~~~-~-~r·s-~~~::::::::::::::: :::::::: :::::::::::::::: ----~~~- :::::::: 2·~~~ 
Coopers Creek, New Jersey................ .. .. . . .. . . .. .. .. . . . .. .. . .. . . . . .. .. .. . . .. 512 
Peters burgh, Virginia .. . .. . . . .. .. .. . .. . .. .. . .. . .. 500 .. . .. .. b500 .. .. .. •• 1, 000 
South Carolina railroad .. . .. .... . . ... .. .. 1, 588 373 711 1, 149 1, 485 13,322 
Charleston and Savannah railroad......... 3, 12913, 127 2, 904 2, 141 2, 435 26,864 
Northeastern railroad..................... 420 134 .. • . .. .. 174 278 1, 842 
Total domestic, crude ........•....... 11,'538 14,28519,453116;'266 20,'852 206,708 
Domestic, ground: == =--:--== == == == 
New York................................. 1, 609 1, 167 172 .. . .. • .. .. .. .. .. 4, 723 
Newtown Creek, New Jersey. . . .. . • . .. . . . . . . .. .. .. .. . .. . .. .. .. .. .. .. .. . . .. 64 7 647 
Total domestic, ground............. . 1, 609 1, 167 172 ........ 647 5, 370 
Foreign: 
~~!~~~~~~~~:~:::::::::::~::::::::::::: :::::::: ::~.:~~~: ----~:~- :::::~i: ::::~~~: 1, 340 1, 920 251 
100 Barcelona. . . . . . • . . . • .. . • .. . • . . . . . . . .. . . . . .. . . • .. . . . . . . .. . . . . . . . . . . . . . .. . . . . . .... • ... 
Total foreign, nrude ............ ·..... .. . .. . .. 1, 350 400 51 201) 3, 611 
Grand total from Charleston ................................................. 215, 689 
Beattfort, South Carolina, and vicinage (c). 
Domestic..................................... 826 1, 066 
Foreign....................................... 11, 2J 7 4, 846 
5, 795 
2, 919 
Total foreign and domestic, 1888..... 12, 043 5, 912 8, 714 
891 6, 283 20, 404 
5, 096 124, 474 
891 11, 379 144, 878 
Grand total from Beaufort........... .. . .. . . . . . . .. . .. . ...................... 144, 878 
a In port for shipment to Weymouth, Mass. 
bLost. 
c Domestic ports, except that mined in the marshes, on which no royalty is paid, and not cleared 
through the customhouse. 
SUMMARY. 
Long tons. 
From Charleston (domestic, 212,078; foreign, 3,611) ........................................... 215,689 
From Beaufort and vicinage (dome~:~tic, 20,404; foreign, 124,4i4) ............................... 144, 878 
Estimated consumption at Charleston...... . . . • . • . . • . . • . . • . • • . • • • . • • • • . . . . • • • • . • • . . . • . . • . . . . . . 75, 000 
Estimated consumption at Beaufort . . .. . .. .. . . .. .. . • . . • . .. .. . . . . . . .. .. .. .. . . . . .. • . .. • .. • . .. . .. 13, 000 
Grand total shipped from and consumed in South Carolina in 1888 . . • • • . . • • • • • . • • . . . • . . . 448, 567 
Grand total shipped from and consumed in South Carolina in 1887 . • • • • • . • • • • • • • • • • • • • • . 480, 558 
Decrease . . . • . . .. . . .. .. . . . . .. .. .. . . . . . • . • • . . . .. .. . . . . . • . • . . .. . . . . . • . • . . . • • • .. . . . . . . . . .. 31, 991 
Increase in shipments from Charleston........................................................ 24, 031 
Decrease from Beaufort and vicinage . • • • • • . . . . . . . • • • . • • • • • . • • • • • . • • • • . • . • • • .. . . • • • • • • • • . • . . . . 61, 022 
Charleston shipments: 
Increase, domestic ................................................................. 30,160 
Decrease, foreign. . . . . . . • . • . • . . • • • • . • . . . • . . . . . • . . . • • . • • • . . • . . . . • . • • • • • • • • . • . . • .. . • • . 6, 129 
Net inc~ase as above ...................................................................... 24,031 
• 
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Beaufort shipments: Long tons. 
Increase, domestic.. . . . . • • • • • . . . • • . • . . . . . . • • . . . . . • • . . . . . . . . . . . . . . . • . . . • . . . . . . • • • • • 4, 499 
Decrease, foreign . . . . . . . . . . . . . . . • . . . • . • • • . • . • • . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . • • . . . 65, 521 
Net decrease as above..................................................................... 61,022 
Total decrease. . . . . . . . . . . . . . . . . . . . . . . . . . . • . • • . . . . . • . . . . . . . . . . . . . . . . . . . . • . . • • . . • • • • . . . . . . . 36, 991 
Increase in consumption at Charleston ...............•.....................• :. . • . . • . . • • • . . . . . . 5, 000 
Net decrease for South Carolina ...........•... ~- ............•.....••...•.....••••••.••.•••••.. SI, 991 
Crude rock shipments from Charleston increased this year over last.......................... 24, 880 
Ground rock shipments from Charleston decreased this year over last........................ 8!9 
Net increase shipments as above . . . . .••. .. .•. • . . . .. . . . . . . . . . . . . .. . • .. . .. . . . . • • . . . . . . . • . 24, 031 
The following statement shows the annual product of phosphate rock 
in South Carolina since it became an industry. The figures for 1886, 
1887, and 1888 are for calendar years; the previous years are trade 
years, ending May 31: 
Phosphate 1·ock (washed produet) mined by the land and 1·iver mining companies of South 
Cm·olina. 
Years ending May 31- Land com- River com-panies. panies. 
1867- ..•••.•••..••••••...••••••..••••..••••.•••••.• -
Long tons. Long tons. 
~~~g : :: : : : : ::: :: :: :: : : : : : ::: : : : : :: : : : : : : :: : ::::: : : :: I ~ 
6 
12,262 
31,958 
63,252 ...... i;989' 1870 .......••....•.••...••..........•.•........••••• 
1871 ...••........ -................................. . 
1872 .•••.•. - ....................................... . 
1873 .............. ········· .... ·····•···•·······•··· 
1874 .•.... - ................ ·········•· ............ .. 
1875 .....• - ....•....•..•. - ..•....................... 
1876 ................... - .. . - ......••.. -.....•....... 
1877 ................ . ............................. . 
1878 ............... . ............................... -
1879 ............................................... . 
1880 ........................ - ..........••...•....... 
1881 ..•...... . .•••..•.... . ·············-~ ·-··· ..... . 
1882 ............................................... . 
lH83 ..................... . ........ . ................ . 
1884 ................... . .....................••..•.. 
1885 ............... . ..... . ... ·•···· · ···········•···· 
1885 (June 1 to December 31) ...................... . 
1886 (calendar year) ............................... . 
1sa7 ............................................... . 
1888 ............................................... . 
• 
56,533 
36,258 
33,426 
51,6:!4 
54,821 
50,566 
36, 431 
112,622 
100,779 
125, 601 
142,193 
191,305 
219, 202 
250,297 
225,913 
149,400 
253,484 
261,658 
290,689 
17,655 
22,502 
45,777 
57,716 
67,969 
81,912 
126, 569 
97,700 
98,586 
65, 162 
124, 541 
140,772 
159,178 
181,482 
169,490 
128,389 
177, 065 
218,900 
157,878 
Total. 
Long tons. 
6 
12,262 
31,958 
65,241 
7!!, 188 
58,760 
79,203 
109,340 
122,790 
132,478 
163,000 
210,322 
199,365 
J9(i, 763 
266,734 
332,077 
378,380 
431,779 
395,403 
277,789 
430,549 
480,558 
448,567 
-
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The details concerning the disposition of these phosphates are giv~n 
in the following table, the years ending May 31, except 1886, 1887, and 
1888: 
Detailed statement of total fm·eign and coastwise shipments and local consurnption since 
July 1, 1874. 
Periods. Shipments and Beaufort. Charles- Other Total. Total for consumption. ton. points. each year. 
---- -------- ----
c 
Long Long Long Long 
tons. tons. tons. tons. 
June 1, 1874, to { Foreign ports .. - .. 44,617 25,929 ............ 70,546 ~ 122, 790 May 31, 1875. Domestic ports ... 7, 000 25,560 32,560 Consumed·-··---- 19,684 ................ 19,684 
June 1,1875, to { Foreign ports .. --. 50,384 25,431 ............... 75,815 } 132,896 May 31, 1876. Domestic ports ... 9, 400 28,831 . ............. 38, 231 Consumed .••..••. .... 18,850 .................. 18,850 
June 1, 1876, to { Foreign ports ...•. 73,923 28,844 ................ 102, 767 } 163,220 May 31, 1877. Domestic ports ... 6, 285 40,768 ................ 47,053 Consumed.--·---· 13, 400 ...................... 13,400 
June 1,1877, to~ Foreign ports ..... 100,619 21, 123 ................ 121,742 }208, 323 Domestic ports ... s, 217 60,729 ............... 68,946 May31, 1878 Consumed ... . .... 17,635 .................. 17,635 
June 1,1878, to { Foreign ports. -- -- 97,799 21,767 ................... 119,566 }199, 365 May 31, 1879. Domestic ports .. 8, 618 52, 21!1 . .................. 60, 8!19 Consumed .....•.. 18,900 .................. 18,900 
June 1,1879, to { Foreign ports ..... 47, 157 14,218 ................. 61,375 } Domestic ports ... 13,346 94,002 . ................ l07, 348 190, 763 May 31, 1880. Consumed ..... --- 22,040 ................. 22,040 
June 1,1880, to~ Foreign ports ..... 62,200 8, 568 ................... 10,768 } 1 Domestic ports ... 65,895 91,929 ........... . ....... 157, 824 I 266, 734 May 31, 1881. Consumed.-- .. --· 38,142 .................... 38,142 
June 1, 1881, to { Foreign ports •.... 89,581 22,905 ··----···· 112,486 }332, 077 Domestic ports ... 57,465 111,314 7, 875 176,654 May 31, 1882. Consumed--···--· 42,937 .................. 42,937 
Jnne 1,1882, to { Foreign ports ...•. 94,789 28,251 ................ 123, 040 } 378,380 Domestic ports . _. 36,175 150,54,5 26,000 212,720 May 31, 1883. Consumed ----··· 42,620 ................ 42,620 
June 1.1883, to~ Foreign ports ...•. 132,114 20,539 ................ 152,653 ~431, 779 Domestic ports ... 34,711 181,363 6, 329 222,403 May 31, 1884. Consumed-------- 5, 800 50,923 ................. 56,723 
June 1,1884, to 1 Foreign ports ..••. 111,075 11,495 .............. . 122,570 ~395, 403 Domestic ports ... 30,963 161,700 13,170 205,833 May 31, 1885. Uonsumed __ ...... 12,000 55,000 ................ 67,000 
June 1, 1885, to~ Foreign ports ..•• 105,761 8, 581 ...................... 114,342 ~ 277,789 Domestic ports ... 16,321 112,126 . .................. 128,447 Dec. 3.L, 1885. Consumed-------· 5, 000 30,000 ................... 35,000 
Jan. 1, 1886, to { Foreign ports ..... 153,443 5, 926 .................. 159,369 ~430, 549 Domestic ports ... 14,622 187,558 .. ................. 202, 180 Dec. 31, 1886. Consumed ......•. 9, 000 60,000 .................. 69,000 
Jan. 1, 1887, to~ Foreign ports ..••. 189, 995 9, 740 ..................... 199,735 }480, 558 Dec. 31, 1887. Domestic ports ... 15,905 181,918 . .................... 197,823 Consumed . __ ..... 13,000 70,000 ...................... 83,000 
Jan. 1, 1888, to { Foreign ports ..•.. 124,474 3, 611 ................. 1:!8, 085 ~448, 567 I Domestic ports ___ 20,404 212,078 . ............. 232,482 Dec. 31, 1888. Consumed ........ 13,000 75,000 ............... 88,000 I 
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Phosphates imported and entered Jm· consztnLption in the United States, 1868 to 1888, inolu 
sive. 
Guano. 
Crude phosphates and 
other substances used Calendar years ending 
December 31 from 1886 
to1888; previonsyears 
end June 30. 
for fertilizing purposes. 
Total value. 
Q~ntity.l Valne. Quantity. Value. 
Long tons. Long tons. 
99, 668 $1, 336, 761 ...................... $88,864 $1,425,625 
13,480 217,004 .......................... 61,529 278,533 
1868 ................... . 
1869 ................... . 
1870 ................... . 47,747 1, 414, 872 ........................ 90,817 1, 505,689 
1871 .................. .. 94,344 3, 313,914 ...................... 165,703 3, 479,617 
15,279 423,322 ........................ 83,342 506,664 
6, 755 167, 711 ......................... 218, 110 385,821 
1872 .................. . 
1873 ................... . 
1874 .................. .. 10, 767 261,085 ........................... 243,467 504,552 
23,925 539,808 .......................... 212, 118 751, 926 
19,384 710, 135 ....................... 164,849 874,984 
1875 ............ _ ...... . 
1876 .....•........•...•. 
25,580 873,459 ......................... 195,875 1, 069,334 
23,122 849, fi07 ........................ 285,089 1, 134, 696 
17, 704 634,546 ....................... 223,283 857,829 
1877 ................... . 
1878 ................... . 
1879 .............. ~ ... .. 
8, 619 108, 733 ......................... 317,068 425,801 
23,452 399,552 .......................... 918, 835 1, 318,387 
1880 .................. .. 
1881 ................... . 
1882 .................. .. 46,699 8M,463 133,956 1, 437,442 2, 291,905 
1863 ................... . 25,187 537, 080 96,586 798,116 1, 335, 196 
188t ................... . 28, 090 588,033 35,119 406,233 lJ94, 266 
1885 .••...........•..••. 20,934 393,039 40,068 611,284 1, 004,323 
1886 ................... . 13, 520 306,584 82,608 1, 179, 724 1, 486,308 
1887 ................... . 10, 195 252,265 53, 100 644, 301 896,566 
1888 ................... . 7,381 125,112 36,405 329,013 454,125 
Guano brought from islands, ?'Ocks, and keys appertaining to the United States, 1869 to 
1888, inclusive. 
• Long tons. 
1869.............. ... 15,622 $253,545 1879 ............... .. 
1870................. 14,318 356, 830 1880 ................ . 
1871. .. .. • .. .. .. • .. .. 14, 154. 340, 23!) 1881. .............. .. 
1872................. 4,209 60,865 1882 ............... .. 
1873................. 11, 014 161,690 1883 ............... .. 
1874. ... .... .. .. .. .. . 6, 877 100, 345... 1884 ............... .. 
1875................. 7, 269 122, 012 1885 ............... .. 
1876. ....... ......... 14,785 
1877................. 6,060 
1878.... ... .. .. .. .... 17, 930 
192,972 1886 ................ . 
79, 822111887. -............. .. 
211, 239 188H. .............. .. 
Long tons. 
8, 733 
12,795 
16,883 
15,249 
7. 873 
9, 333 
12,100 
5, 770 
8, 226 
5, 765 
$95,137 
147,051 
179,882 
160, 016 
92, 11!0 
106, 431 
86,166 
38,839 
55,671 
41,226 
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Prices.-Land rock opened in J aimary, 1888, at $4 per ton for crude 
and $5 for kiln-dried rock. In February the formation of a combina-
tion among producers of land rock, called the Land Miners' Exchange, 
and the co-operation of the three principal river companies under one 
management, had a tendency to strengthen and gradually advauce 
prices to $5 and $6 per ton in August for crude and kiln-dried respect-
ively. These prices held to the end of the year. River rock also 
opened at about $4 and $5 for crude and dried, and remained so for 
several weeks, and then, influenced by the above causes, it gradually 
advanced to $4.75 and $5.75 and continued so to the end of the year. 
There was, however, the usual objection to naming prices, and some 
sales of crude river rock were made late in 1888 at $4.50, delivered to 
manufacturers in Charleston. Ground rock-about 99 per cent. of it 
land rock-opened at $6.50 per ton, and also advanced, reaching $7.50 
in August and $8 in December. 
Other States.-The use of North Carolina phosphate rock is increas-
ing slowly, principally by the extension of the production of the North 
Carolina Phosphate Company, of Raleigh and Castle Hayne, and 
Messrs. French Brothers, of Rocky Point. The use of phosphatic 
marl is increasing more rapidly. 
Phosphate rock of apparently high grade was discovered in 1886 on 
Peace river, Florida, where the Arcadia Phosphate Company and other 
operators are developing the rock exposed in the river bed. Mr. E. W. 
Parker, special agent of the Eleventh Census, has inspected the region 
and reports that about 3,000 tons were shipped to Atlanta, Georgia, 
from Arcadia, Florida, during 18d8. Development work has been quite 
active, and included a permanent bridge, drying kilns, hoisting ma-
chinery, and screens. A mill for preparing the rock is projected. The 
richest rock is in the form of coarse sand from a bar in the river. The 
year 1888 developed an entirely different class of deposits of phosphate 
of lime, probably of great value to the State, and even of enough impor-
tance to cause much interest among Charleston producers and dealers 
in fertilizers all over the United States. At the close of 1888 Mr. Al-
bert Vogt, living near Dunnellon, a village on the Withlacoochee river, 
in Marion county, found fossil sharks' teeth in a white subsoil. On 
some of this white soil being submitted to a chemist for analysis, it 
was found to contain a large proportion of phosphate of lime. This soil 
was soon found to extend, in a more or less "pockety" belt, over a dis-
trict some 6 miles wide by 30 miles long from northeast to south west. 
Active exploration has been begun, and the known area of the beds is 
being extended rapidly, and with the usual speculative course of such 
discoveries. Much bas been written on the subject, but it is impossible 
to determine the area covered by the deposits, or to decide as to their 
actual value on account of their irregular character. The best descrip-
tion bas been written by Prof. Albert R. Ledoux and published in the 
Engineering and Mining Journal, to which the reader is referred. He 
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states that an area 30 miles in diameter, including Dunnellon on the 
tJorth and Floral City on the south, and roughly bisected by the With· 
lacoochee riYer and covering Citrus, 1\Iarion, and Hernando counties, 
will show phosphate almost anywhere. In uo pit or opening which he 
Yisited in that section did he find it entirely absent. Outside of this 
region, north, south, and east, there are undoubtedly large beds of un-
<letcrnlinc\l extent. They lie in lenticular beds upon the ''limestone," 
although this is rarely hard enough to be called rock. The deposits 
are coven~d by a sandy soil and clay sub-soil, rarely cropping out at the 
surface. Professor Ledoux has found the small white grains thrown 
up in ant-hills and around gopher holes to be a good indication of the 
t'xistence of phosphate below. The phosphate is found at varying 
depths below the surface, sometimes within 2 feet and sometimes 10 or 
12 feet down. In sinking a pit it is sometimes difficult to tell where the 
clay ends and the phosphate begins. They shade into each other at 
times gradually; at other times the clay is entirely absent, the sand be-
ing the only thing between the surface and the valuable mineral. When 
wet the phosphate is dark or light yellow, but usually quite white when 
dry. The thickness of the bed varies greatly, and there is nothing at 
the surface to indicate the thickness. It may be a few jnches, or it" may 
he 10 to 16 feet of solid phosphate. The surface indication, which is 
considered of value by some experts as indicating the presence of phos-
phate below the soil, is fl.i"qt or siliceous rock protruding· in masses above 
1 he surface. In a number of cases large percentage:s of alumina and 
iron have been found in the phosphate. Nevertheless, tbese very spec-
imens have Jielded superphosphate which dried easily and did notre-
vert with the usual rapidity of superphosphates containing· alumina and 
iron. Professor Ledoux suggests that this is because the alumina in 
these cases is in the form of clay and not of aJuminum phosphate. In 
other cases ihe deposits appear to be entirely aluminum phosphate. 
The principal companies interested in developing these beds are the 
Dmmellon Phosphate Company, of Dunnellon, Florida, and the Bald-
win Fertiliz;cr Company, of Ocana, Florida. There is also a company 
called the Peruvian Phosphate Company, of Tampa, Florida, operating 
a deposit on the Alafia river near Peru, Hillsborough county. 
Jlfctnufact1tred jertilize1·s.-Good crops in 1887 in the region using 
commercial fertilizers left farmers able to give unusually large orders 
for 1888, and the result was a very prosperous season with good prices. 
'fhe fa~t that previous low prices had closed several works, leaving the 
competition among fewer producP;rs, also aided the advance. The total 
amount consunwd is estimated at 1,213,000 tons, valued at $20,000,000. 
Of the total product one-half was acid phosphate, worth $12 per ton in 
Ualtimore or Charleston, as sold by the manufacturers to large dealers. 
Of tlw remainder more than one-half is standard ammoniated phosphate, 
worth $20 ner· tOl-l, ~n<l ~l~e J'l'~t Pl'hlOl}1ally <l~s~oly~ll bone! w~rt.ll ~~~ 
ncr ton. 
~Qr1 ~n~~~8 
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The following tables give the shipments of fertilizers from Charleston 
since 1879, and also a list of the manufacturers of fertilizers. It is prob-
able that the output of 1889 will materially exceed that of 1888: 
Statement of n~anu,jactut·ed fertilizers shiJJpecl from ()hm·leston since 1879, 
[Calendar years.] 
By-
South Carolina railway: 
~!~~~~~~~: ::::::: ::::::::::~: :::: 
April. ........................... . 
May ............................. . 
Northeastern railroad: 
January ........................ .. 
~e!~h~~:: :::~ :::::::::::::::::::: 
April ............................ . 
May ............................. . 
Charleston and Savannah railway: 
~~r~~~~~:::::::::::::::::::::: ~:: 
.April .......................... . 
Edisto steamers: 
1879. 
Short 
tons. I 
6, 559 
14,445 I 
12, o« I 
2, 513 
53 
285 
3, 231 
2, 731 
634 
48 
1, 016 
1, 791 
1,444 
675 
5 
1880. I 1881. 
Short I 
tons. 
17,449 1 
17,368 
10,814 
2, 761 
707 
1, 381 1 
3, 366 
3, 382 
977 1 2<11 
1,102 
1,249 
476 
203 
9 
$h01't 
tons. i 
14,930 
18,523 
18, 721 
3, 599 
189 
2,186 I 
3,256 
4, 939 
3, 044 
28 
951 
1,155 
2,375 
629 I 
50 
I 
1882. 
Short I 
tons. 
18, 391 
19,837 
12, 107 
1, 711 
548 
2,424 1 
5, 362 
7, 285 
n~ 1 
690 
1, 272 1 594 
100 
14 I 
1883. 
Short \ 
t01l8. 
17 721 
3:?: 618 
21,626 
2, 971 
720 
5,430 
9, 70R 
9, 091 
1, ~t~ 1 
2, 0591 2,888 
1, 003 
225 
33 
G e~;:.;~~~.-. P~d~~: .. sa'~i~~.- . ~~d - ~ 
January to "June . .. .. .. .. .. .. . • • . 1, 364 2, 560 2, 950 2, 002 3, 517 
------------~--
Total five months .. . .. • . . .. .. 48, 838 6i, 005 77, 525 73, 490 111, 464 
For remainder of year ........ ~ 162 ~ 995 ~~~ _____:::~ ~~~ 
Grand total . . . . . . . . . . . . . . . . . . 60, 000 80,000 102, 525 102,490 131, 464 
~~~=======-~==~======~====~======~--==~ I I 
By- 1884. 1885. 1886. I ~887. - 1888. -
South Carolina railway: 
January ........................ .. 
rrea~~h~~:. ·. ·.: ·. ~ ·.: ·. ~: ·.·.:.::::::::: ~ 
.April. ........................... . 
May .......•.............•........ 
Northeastern railroad .............•. 
Januar,y ........................ .. 
February ...................... .. 
March .......................... .. 
.April ........................... . 
~lay •.•..•..........•..........••. 
Short 
tons. 
21,443 
29, 1~1 
18, 118 
5, 019 
441 
5,194 
12,318 
7, 822 
2,413 
220 
Shm·t 
tons. 1 
23,299 ' 
27,175 
26, 8!6 
4, 813 
210 
7, 070 
11,398 
10,570 
2, 001 
119 
Charleston and Savannah rail way: 
January.......................... 4,196 3,435 
I?cbruary......................... 5, 373 4, 457 
March. . . . . . . . . . . . . . . . . . . . . . . . . • . . 3, 525 I 2, 466 
April...... . . . . . . . . . . . • • . . . . . . . . . . 1, 2 
9
_34
0 
1 640 
May.............................. 27 
Georgetown, Pedee, Santee, and I 1 
steamers: 
Short 
tons. 
lH, 037 
26,836 1 25,840 
2, 974 
381 
4, 847 
12,111 1 
11,620 
183 1, 620 I 
1,897 
3, 827 
3, 379 
201 I 
817 
Sho1·t 
tons. 
16,937 
2H, 632 
23,953 
3, 756 
130 
!i, 316 
13,104 
10,487 
1, 776 
240. 
3, 760 
4,280 
1, 899 1 
355 
98 
Short j 
tons. 
23, 647 
29,300 
26,556 
6, 374 
337 
10, 651 
14,663 
13,839 
4,502 
570 I 
6, 918 
10,203 
1,141 I 
1, 351 
292 
Edisto. Beaufort and Florida I 
January to June ................. -~309 -~86!l ~~--6-,~ _J!.-139 
Total five months ............ j 122,816 131,395 1 118,630 119,32:3 161,783 
For remainder of year........ 17, 184 18, 605 24, 370 12,477 22,000 
_ Graud total ......... _ ...... _. f140.ooo ~so, oo~ j 143, ooo I 131, 800 1 183, ~8:! 
I • 
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The following table, compiled from various sources, gives au estimate 
as to amount of manufactured fertilizer's consumed in the various 
States: 
Estimated consttntplion of ntamtjacitwed j'ertilize1·s front 18tl5 lo 1H89, inclnsite. 
[Years ending; .April 30.] 
.,...----------------------- -- ----
States. 1885. I 1£86. 1887. I 1888. I 1889. I 
Short tons. -Short tons. ~hort tons. ll Short tons. Shor~ons~ 
Alabama . .. .. . . .. . . . . . .. . . 45, 000 
1 
40, 000 38, 000 40, 000 45, 000 
Delaware.................. 20,000 15, 000 16, 000 18, 000 20,000 
Florida ...... . . . .. . • .. . .. .. 10, 000 5, 000 6, 000 5, 000 6, 000 
Georgia . . . • . . . . . . . . . . . . . . 180, 000 160, 704 160, 000 150, 000 175, 000 
Illinois.................... 7,500, 7,500 8,000 I 10,000 10,000 
Indiana . . .. • . . .. . . . . . . .. .. 10, 000 7, 500 10, 000 10, 000 15, 000 
Kentucky !0, 000 8, 000 8, 000 8, 000 10,000 
Louisiana ::::::: :::::: :::: 5, 000 1 10, ooo 8, ooo 8, ooo I 12, ooo 
Marsland............... .. 75,000 I 75, ooo 70, ooo I 65, ooo 85, ooo I 
Michigan 5, 000 10, 000 10, 000 15, 000 15, 000 
M
MI
1
:s
8
s
8
I
0
'susrip
1
_ p.~.· -.. :_ :_:_ :_ :_·_.:_ :_:_ .. • :_ · .. -.. · ... · 10, 000 5, 000 5, 000 10, 000 15, 000 
New York................. a~:~~~ j ·····ao:ooo· · ··--·ao:oo~- ~---· ·4o;ooo· 1~: ~~~ 
New .Jersey... .. . . ...... . 45, 000 50, 000 40, 000 50, 000 60, 000 
New England States . ..... 100,000 100,000 75,000 7i'l, 000 100,000 
North Carolina ............ 90,000 95,000 90,000 90,000 105,000 
Ohio . . . .. .. .. . . . .. . . . . . . . . . 20, 000 30, 000 30, 000 30, 000 40, 000 
Pennsyh·ania . .. . . .. . .. . . . 100, 000 115, 000 100, 000 100, 000 120,000 
South Carolina...... .... .. 100, 000 107, 927 100, 000 105, 000 110, 000 
Tennessee.... .. .. .... ... .. 15, 000 10,000 15, 000 20, 000 20, 000 
Virginiaand West Virginia 100, 000 / 100, 000 75, 000 75,000 100, 000 
Western States............ 30, 000 25, 000 40,000 40, 000 40,000 
Total.. ............... l,Oi7, 500 '1,006, 631 ------;34, ooo !--'96-!, ooo ""i2!a, ooo J 
lliarls.-The use of marls has increased notably in North Carolina;. 
About 500 tons were produced in the neighborhood of Croatau. In-
creased production is also noted in .Alabama, Mississippi, and Florida 
from deposits adequately described in former reports. In New Jersey a 
special examination of the marl beds was made .l\fr. Jefferson Middle-
ton, of the United States Geological Survey, for the purpose of more 
accurately determining the total product, especially among farmers 
who dig and use the marl without selling it. His results follow: 
Production of New Jersey marls.-The product in 1888 was about 
300,000 tons, valued at $150,000, which is a decrease from 1887, owing 
to the extended usc of manufactured fertilizers and the opinion of the 
farmers that land when thoroughly mar led does not require au applica-
tion for several years. But the decrease is not so great as is indicated 
by the difference between the total for 1888 and that published for 1887; 
evidootly the statement for 1887 was too large. The prospects for in-
creased production in the future seem good, as it is evident to users 
that the marl giyes more permanent results than manufactured fertiliz-
ers. Monmouth conuty leads all the other New Jersey counties in the 
production of marl, over 100,000 tons being produced there last year 
Burlington county was second, with a product of 50,000 tons. 
The marl is found in an oblong strip of land extending from Raritan 
bay and the Atlantic ocean southwest to the Delaware river, The 
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strip is 20 miles in width at Haritan bay and narrows to 10 miles at 
the Delaware. The only deposit outside of this strip is at Shiloh, Cum-
berland county, wllere calcareous marl is ruined to some extent. 
The deposits are from a few inches to 20 feet or more from the sur-
face, the earth intervening being termed "overla~-r." The beds UJem-
selves are from a few feet to 25 feet in thickness. In opening a pit the 
overlay is removed and the marl excavated to the bottom of the deposit. 
The overlay is then dumped into the pit to aid in making a roadway in 
continuing the excavation. 
Marl is used wherever a fertilizer is needed. It seems especially 
adapted to grasses and cereals, and is used to some extent on tubers. 
A popular way of using it is in the form of a compost with baru-yud 
manure. Tlle proportions of the compost are variable, but generally 
about one-third, by bulk, of marl to two-thirds manure. From 10 to 20 
tons, and in some cases even more, are used to the acre. The method 
of application varies with the crop for which it is used; with some it 
is broadcast, with others it is drilled in, and with tubers it is placed 
in the bill. 
Some years ago the Fostertown Marl Company made an attempt to 
dry and grind its marl, in the hopes of finding a market for it as a base 
for manufactured fertilizers. The drying and grinding were successful, 
but the market could not be found at the necessary price, and the at-
tempt was abandoned. It is now used to a slight extent in its natural 
state as a base for manufactured fertilizers. 
Apatite.-In Canada the production of apatite continued at about the 
average for several years past. Mr. E. Coste reports the product at 
22,485 short ton~, worth $2·12,285. Of this total, 20,396 tous came from 
Ottawa county, Quebec, and 2,089 tons from Ontario mines. The prod-
uct for the past eleven years is shown below. 
Product of Canadian apatite frmn 18i8 to 1888, inclusive. 
I--- - Y_e_ar_8· _____ \ ~uan-tity., _____ Y_e_ar_s_. --· ·--I-Q-ua_n._ti-ty_. 
Long tons. 
1878 ...•....•.•.••..•••••.••... 1 3,701 
1879 -..••• -•.•.•••• -- -- - - -- - -- 11 i 927 
1880 --.-- .•..•. --- - ----. - .-- --- 7, 974 
1881.......................... 15,601 
1
1882....................... .. .. 17,181 
1883 .•••.•..••..•.••...•...•••. 1 17,840 
1884 --···-··················---1885 .••••.•••••.••......••.••.. 
1886 ......••••.•••..••.••.•.••• 
1887--. --····· ..•....•••••..••. 
1 1888 ......................... . 
Long tons. 
22, 14rl 
24,290 
20,495 
23,6\10 
22,485 
SALT. 
BY WILLIAM A. RABORG. 
The product of salt in the United States during the year 1888 
amounted to 8,055,881 barrels, valued at $!,3'74,203. 
In Michigan, New York, West Virginia, and Utah there was a slight 
falling off in the production as compared with that of the previous year. 
The total amount of salt produced in the United States, however, shows 
an increase over 1887 in quantity of 223,919 barrels, and in valu~ of 
$280,357, owing chiefly to the production of the new wells in Kansas, 
which were operated during the year with an output of 155,000 barrels, 
valued at $189,000. 
The amount and value of the salt produced in the United States dur-
ing the year 1888 is shown, by States and Territories, in the following 
table: 
Qztantity and value of salt p1·od·uced in the United States dw·ing the year 188&. 
States and Territories. Production. Value. 
Ba.rrels. 
~!~~~~k:::::::::::::::: ::::::::::::::::::::::::::::::::::: ~ 3, 866,228 2, i:l18, 483 
380,000 
220,000 
39!, 385 
2·Jo 000 
151; 785 
155,000 
$2,261,743 
Ohio .....•.........•..••••..•....••........................... 
fo~~!:~~g~~~~ ~::::::::::::::::::::::::::::: -.:::::::::::: ·_:::: 
California .....•.............................................. 
Utah ........................................................ . 
Kansas ...................... .. .............................. . 
Nevada, Illinois, Indiana, Virginia, Tennessee, Kentucky, 
and other States and Territories, estimated ............... . 350,000 
1, 130,409 
247,000 
143,000 
134,652 
92,400 
32,000 
189,000 
143,999 
Total ................ .. ................................ .. 8, 055, 881 4, 374, 203 
The following table has been compiled to show the product and value 
of salt made in the United States, by States and Territories, from 1883 
to 1888, inclusive: 
Product and valtte of salt in the United States, by States and Territo-ries! front 1883 to 
1888, inclusive. 
1883. I 1884. 1885. States and Territories. 
Quantity. Value. 1 Quautity. I Value. Quantity. Value. 
Barrels. I Barrels. Barrels. 
Michigan .....•....... 2, 894,672 $2,344,684 3, 161,806 $2,392, ~6 3, 297, i03 $2,967,663 
New York ........... 1, 619,4,86 680,638 1, 788,454 705, 8 2, 304,787 874,258 
Ohio .................. 350,000 231,000 320,000 201,600 306,8-17 199,450 
'Vest Virginia ........ 320,000 211,000 310,000 195,000 223,184 145,070 
Louisiana .......•••••. 265,215 141,125 223,964 125, 677 299,271 139, 911 
California ............ 214,286 150,000 1.78, 571 120,000 221,428 160,000 
Utah ................. 107, 143 100,000 114,285 80,000 107, 1-!0 75,000 
Nevada ............... 21,429 .15,000 17,857 12,500 28,593 20,000 
Kansas .............. ............... .................. .............. ..................... 
············ 
............. 
Illinois, Indiana, Vir-
Jrinia, Tennessee, 
Kentupky, and 
other States and 
Territories, esti· 
mated .............. 400,000 377,595 400,000 36i, 443 250,000 243,993 
------------------------Total ............ 6, 192,231 4, 251,042 I 6, 514, 937 4, 197,734 7, 038,653 4, 825,345 
- -
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P1·oduct and valtte of srUt in the United States, etc.-Continued. 
I 
1886. 1887. 1888. 
8tates and Terri torie8. - - - -
Quantity. Value. Quantits.l Value. Quantity. Value. 
Barrels. Barrels. Barrels. 
$2, 261, 7431 Michi.fan •••..••..••.. 3, 677,257 $2,426,989 3, 944,309 $2,291, ~2 3, 866,228 
New ork ..•..•••••.• 2, 431, 563 1, 243,721 2, 353,560 936,894 2, 318,483 1, 136,409 
Ohio ....••.•••.•..••.. 400,000 260,000 365,000 219,000 380,000 247, ooo I 
West Virginia .••...•. 250,000 162,500 225,000 135,000 220,000 14:1, 000 
Louisiana .•••.....••.. 299,691 108, 372 341,093 118,735 394,385 134, 652 
California .••...•..••• 214-,285 150,000 200,000 140,000 220,000 92,400 
Utah .••••••••••••••.. 164,285 100,000 
:::: ~~~·:~~~:I::::~~~·:~;~: 151,785 32,000 Nevada ••••••.•••••... 30,000 21,000 ..................... ................ Kansas ........•..•... .............. 
············ 
155,000 189,000 
illinois, Indiana, Vir-
ginia, Tennessee, 
Kentucky, and 
other States and 
Territories, esti-
mated ..••••.•...•.. 240,000 352,763 250,000 150, 0()0 350,000 143,999 
---------------- --------
Total ••••..•..•.. 7, 707, 081 4, 825,345 8, 003,962 4, 093,846 8, 055,881 4, 374,203 
MICHIGAN. 
Michigan retained its prominence in the list of salt.-producing States 
during the year 1888, with a product of 3,866,228 barrels, valued at 
$2,261,743, which was nearly one-half of tile entire amount produced in 
the United States. These figures show, however, a decrease in quantity 
of 78,081 barrels, and in value of $30,099, as compared with those for 
the previous year. Of the counties producing salt, five are in the east-
ern part of the State, bordering on Lake Huron and Saginaw bay; two 
in the middle and two in the western part, bordering on La,ke Michigan. 
The following table gives the location of each salt-producing district 
and the number and capacity of the works: 
S!LT-PRODUCINfl DISTRICTS OF MICHIGAN. 
Location of each salt-p1·oducing disttict and the numbet and capacity of the work1. 
Districts. Counties. 
No.1 .••••••••••••••••• Saginaw .......••. 
No.2 .••••••••••••••••. Bay .••••. - .••...•. 
No.3 .•.•••••••••.••... Huron .••••••••••• 
No.4 ••••••••••••.•••.. Saint Clair ...••••. 
No. 5...... • • . • • • . • • • • . Iosco ..•••.•...... 
No.6 .•••••.••.•••••••. Midland .••...••.. 
No. 7...... • • • • • • . • • • • . Manistee .•.....•. 
No.8 .••.••••••••.••••. Mason .•••••.•••.. 
No.9 ••••••.••••••••••• Gratiot .••••••... 
Total .•••••••••••.••••••.••••.••.••.. 
g. 
:ltl. 
<!lbtl 
-~ >:1 >:~ ..... 
c;s ..... 
p.cil a~ 
0 
0 
52 
29 
9 
12 
9 
3 
9 
3 
1 
127 
~ 
0 
0 
:c 
s 
c;j 
.s 
rn 
---
45 
32 
4 
10 
9 
2 
10 
2 
1 
115 
~ 
0 
~ .s.~ 0 0 ai 
:0 oo ... =c;j 
s= 
Q) 
"gP< p. 
til c ~ ~ 0 
--- -- ---
Barrels. 
12 4, 000 1, 400,000 
500 1, 300,000 
5 . .......... 250,000 
2 ............. 600,000 
............. .. ........... 3oo,ooo I 
1 ............. 100,000 
1 ........... 900, ooo I 
1 . ........... 300,000 
............. .............. 15,000 
22 4, 500 5, 165, 000 
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Thl3 M:ichigan Salt Association. -The sales of the association during 
1888, as shown by tlte hooks of Secretary Holland, were 3,300,000 bar-
r~Is as against 3,201,537 barrels in 1887 and 2,()85,989 barrel~ iu 1886. 
Tt@ total amount of salt on hand at the elose of the year's business 
was 1,884,000 barrels as against 1,870,000 barrels for the previons year. 
The price received for the salt was slightly in advance of that of the 
year 1887. During December the net price paid to producers was 60 
cents per barrel, 3 cents in excess of the price of salt at a correspond-
ing period in 1887, and the highest paid for six months. 
The salt inspected in Michigan since 1869 is shown in the following 
table: 
Gmdes of salt produced in Michigan as 1·eported by the inspectors frorn 1869 to 1888, irt· 
elusive. 
I 
I I Packer's. , Second Common 
I Total for 
I 
Years. :Fine. Solar. quality coarse. each year. 
--~ 
- - -
- -- - --
-
I Barrels. Barrels. Barrels. Ba·rrels. Barrels. Barrels. 
1869 . .............. . ... 513, 989 12,!H8 15,264 19,117 .......... , 561, 2~8 
1870 . ·•• ••• .••... . ••... 568,326 17,869 15,507 19,650 :~~~~::~~: 1 621,352 1871. . .. . .. .. . ....... .. 655, 923 14,677 37, 6!5 19,930 72B1 175 1!)72 . ............... . .. 672, 034 11,110 21,461 19,876 724,481 1873 ...... . ........ . ... 746, 702 23,671 32,267 20,706 823,346 
l87-L .................. 960,757 20,090 29,391 lti, 741 ::::::::::1 1, 026, 979 18i5 . .................. 1, 027, !ld6 10, 233 24, 336 19,410 1, 081, 865 
lo76 . . ................. 1, 402,410 14,233 24,418 21,668 1, 462, 729 
1877 .......... _ ....... . 1, 590, 841 20,389 22, 949 26,818 ::::::::::1 1, 660,997 
1878 .................. . 1, 770, 361 19,367 33, 541 32, 615 . ............. 1, 855,884 
lll79. 1, 997,350 11\, 6-H 18, 020 27, 029 . ......... .. ... 2, 05R, 0!0 
1880 .. : :: :: : : ~: : : ::: :: ·. 2, 598,037 16, 691 22,237 48,623 ............... . 2,686, 588 
1881 2, 673,910 13,885 9, 683 52. 821 ............... 2, 750,299 
1882 . : : ~: : : ::: : : : : ::: :: 2, 928,542 17,208 31,335 60,222 . ............ 3, 037,307 
1883 . .................. 2, 828,987 15,424 16,735 33,526 ............ . 2, 894,672 
1884 ........... . ....... 3, 087,033 19,308 16, 957 38, 508 ................ 3, 161,806 
1885 .................. . 3, 230,646 15,480 19,849 31,428 ............. 3, 297,403 
1886 . ............ ······ 3, 548,731 22,221 31,177 71,235 3,893 3, 677,257 
1887 . .....••••••...•. . . 3, 819,738 19, 385 13,903 73,905 11, ~78 1 3, 944,309 
1888 .•..•••.•••.•••••. . 3, 720, 319 18,126 26,174 '87, 694 13,915 3, 866,228 
I 
·-
P1·oduct of Michigan Balt in 1888, by dist1·icts. 
Districts. :Fine I salt, 
bulk. 
Fine. Com. I Pack- ~econd I 8 1 c:a~~e. er's. quality. ~ Total. 
Bbls. Bbls. Bbls. Bbla. Bbls. B!Jls. Bbls. I 
No.1, Saginaw county .. 215,849 804,051 1, 272 460 3, 059 25,574 1, 050,265 
No.2, Ba v county ...... 246, 272 523,231 509 893 34,329 600 805,834 
No.3, Huron county .. 19, 650 139,115 483 3, 961 163,209 
No. 4, St. Clair county . . 45, 263 272,153 93 7, 534 573 325,616 
No. 5, fosco county .... . 346,369 . .......... ..... . . .... . ..... .. ... 346,369 
No.6, Midland county . . 500 39,971 
'"8,' 756' 3, 366 43,837 No. 7,Manisteecounty . . 56,749 747, 023 9, 758 28,097 850,383 
No.8, Mason county ... 6, 407 257,716 2, 283 ....... . ... 14,309 280,715 
No. S, Gratiot county ... . . .. .... . ..... .......... . ... ...... ... ... .. ........ . . ...... . ....... 
, ,. 
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bten}ascd and decreased inspection z1cr difltl'ict in 1B87 and lctl8. 
~------------------------------
Districts. 1887. 1888. Increase. Decrease. 
1-----------------1--------1-------- -- - ·-.---
No.1, Saginaw county .••. 
No.2, Bay conuty ........ . 
No. 3, Huron county ..... . 
No.4, St. Clairconuty .... . 
No. 5, Iosco county ...•.. 
No.6, Midland county ... . 
No. 7, Manistee county .. . 
No.8, Mason county .... .. 
Ne. 9, Gratiot county .... . 
Ba1·rels. 
1, 115,169 
891,462 
176, 582 
328,699 
309,008 
41,256 
871,575 
208,489 
2, 069 
Banels. 
1, 050,265 
805,834 
163, 209 
325,616 
346, 369 
43,837 
850,383 
280, 715 
NE'W YORK. 
Barrels. Barrels. 
64,904 
85,628 
13, 373 
3, 083 
37,361 ...... ------
2,581 ---- ....... . 
........... . 21,192 
72, 226 
2, 069 
190,249 
78,081 
The returns from the Onondaga salt reservation and the Warsaw 
district give a product of 1 I,5G2,367 bushels, valued at $1,130,409, for 
the State of New York during the year 1888, being 175,430 bushels less 
than the output of 1887. 
The following table gives the product of salt at the Onondaga reser-
vation and Warsaw district for the years 1883 to 1888, inclusive: 
Product of salt in New York jm· the years 1883 to 1888, incl11,Sive. 
, ________________ ,_ 181!3. ~- 1884. j 1835. 1886. I 1887. 1888. I 
1 Bushels. Bushels. I Bushels. Bushels. Bttbhels. Bushels. 
Onondaga reservation .. 
1
7, 497, 431 6, !J42, 270 . 6, 934,299 6, 101, 7f>7 5, 695,797 5, 657, HG7 
Warsaw district. . . . . . . GOO, OOIJ 
1 
2, 000, 000 4, 589, 635 G, 056, 060 6, 072, 000 5, 9:i5, 000 
Total..... • . . • . . . S,Oo7;431- 8,9!2,"270 jl1,5;3,93412,157,8i7 ~7,"797 ll,592,':i671 
'It·· 
Salt inspected at the Onondaga wells in 1888. 
--------------------------------------------------------------~ 
I I I Solar Ground I I------D-i-st--r-ict~ ___ , Solar. _. _ ~'i~ --g-ro_u_n_u_. -l---da_i_ry_. __ Aggregate. 
I 
Bu11hels. 1 Bushel11. Bushels. Bushels. Bushels. 
Syracuse ..... _............ 861, 7~9 708, 623 167, 757 113, 059 1, 851, 168 
Salina ..................... 161,566 570,572 ............ 1,583 733,721 
Liverpool ................. 911,503 1 24,610 ....................... 936,113 
Geddes ............... . ... ~ 012, 759 _899, 246 1 .:..:.:..:_~.:..::..:...:. _ 224, 360 -~ 136,~~ 
Total.. .............. . 2,917,557
1 
2,203,051 ! 167,757 339,002 ~,657,3671 
f 
SALT. 
Pl'oduct of fhr Onondaga di8tricf, 17fJ7 to 1888, incltu;i1J'· 
[Bushels of 56 pounds.] 
Years. Solar. _l__::_i~ Total. Years. Solar. !Fine. _ Total. 
Bushels. Bushels. Bu11hels. Bushels. Bushels. Bttshels. 
1797..... .•••.... ... 25, H-1. 25,474 1843.... 318,105 2, 809,395 3, 127, 5UO 
1798.. ... ........... 59 928 I 59,928 1844. 3:!2, 418 I 3, 671, 134 4, OOil, 552 
1799 .. . .. .. . • • • .. . • . 42: 704 ' 42, 70! 1845 . . .. 35::!, 455 3, 408, 903 :!, 762, 358 
1800 . . .. • . .. .. . . .. • . 50, oou 50, ooo 1846..... a~n. 705 3, 507, 146 a. 838, 851 
1801..... ........... 62, ouo 6'' 000 18!7..... :!62, 87!l 3, 68il, 476 3, 951,355 
1802 . .. .. .. .. . • .. • .. 7.'), 000 75; 000 18!8 .. . .. 342, 497 4, 394, 629 4, 737, l:ltl 
1803 .. . .. ... .... .. .. 90, 000 90, 000 1849..... 377, 735 4, 705, R34 5, 083, S6f1 
1804 .. ••. .... .• .. .. 100, ooo 100, ooo 1850.... 374, n2 3, 894,187 4, 268,919 
1805.. ... 151,071 154,071 18.'il..... 378,967 4. 235.150 4, 614,117 
1806 . . . . . . • • • • • . . . • 12t, 577 122, 577 18.i2 . . . . . 6:33, 593 4, 288, 938 4, 922, 533 
1807.. ... ........... 175,418 175, 4!8 1853. 577,947 4, 826.'>77 5, 404,524 
1808.. ... ........ ... 319,618 319,618 1854..... 734,474 5, U68, 873 5, 803,347 
1809..... ........... 128,282 128,282 ' 1855..... 49R, l:l! 5, 584, 761 6, 082, 885 
1810 ........ -....... 450, 000 450, 000 1856 .. . .. 709, 391 5, 257, 419 5, 966, 810 
1811..... .... •• .. • .. 200, ooo :wo. ooo I 1857 .. _.. 481, 280 3, s.JO, 846 4, 312, 126 
1812 . .. .. .. . • • . .. . . . 221, 011 221, 011 11l58 .. . .. 1, 514, 554 5, 518, 665 7, 033, 219 
1813..... ... • .• .. . .. 226, 000 226,000 1859 .... 1, 3!5, 02l 5, 549, 250 6, 894, ~72 
181L .... ........ ... 295,000 295,000 1860 ..... 1, 462,565 4, 130,682 5, 593,247 
1815..... .... .. .. . .. 322, o5s 322, o:,s 1861..... 1, 884,697 5, 315, 694 7, 200,391 
1816..... ... ... .. .. 3!8, 665 3!8, 6tl5 1862.. ... 1, 983,022 7, 070, 852 9, 053. 874 
1817.. •• . ... • .• .. .. . 408, 665 408, 665 1863 ..... 1, 437,656 6, 504, 727 7 942 383 
1818..... .... . . .. . .. 406, 540 406, 540 1864 1, 971, 122 5, 407,712 7: 378:834 
1819 ................ 548,374 548,37411865 ..... 1,886,760 4,499,170 6,385,930 
1820 ...•....... - . . 4.38, :!29 458, 329 1866 . . . . . 1, 978, 183 5, 180, 320 7, 158, 503 
1821 .. . • . . •. • • • . .. .. 526, 049 526, 049 1867 .. . .. 2, 271, 892 I 5, 323, 673 7, 59G, 565 
1822 .. . .. .. • .. . .. .. . 481, 562 481, 562 1868 .. . .. 2, 027,490 6, 6'!9, 126 8, 666,616 
1823 .. _ ..... _....... 726. 988 726.988
1
1869 _ .... 1. 857. 9-1,·~ I o. 804.295 8, 662.237 
182-t .. - ... -......... 816,634 816, 634 '1 1870-.- .. 1 2, 487.691 6, 260,422 8, 748, 113 
1825..... ........... 757, 2oa 757, 203 187l. ... 2, 464,464 5, 910, 49::! s, 374,956 
1826 . .. .. .. --.. .. .. 811, 023 811' 023 1872 .. • .. 1, 882, 604 6, 048, 321 7, 930, 925 
1827 ..... ........... !183,410 983,410 1873 ..... 1,691,359 5~_768,998 7,460,357 
18~8 .. . .. . .. • . .. 1, 160, 888 1, 160, 888,1874. ... , 1, 667, 368 4, 361, 932 6, 029, 30(\ 
1829 ...... -- ... - 1, 129,280 1, 129. 280 1875 ....• 2, 655, 9f>5 4, 52:3,491 7, 179, 44fi 
1830 .. . • . . .. .. .. 1, 435, 44tl 1, 435, 4~6 1876 . .. .. 2, 308, 679 3, 083, 998 1 5, 392, 677 
1831..... ...... 1, 5~4, 03711, 5!~· 03! I 1877 .. ""I 2, 525, 3~5 I 3, 902, G48 ~· 4~!· 983 
1832 . . . . . 1, G.>2, 985 1, G.>:-, 98;:, I 1878 . . . . . 2, 788, 7;:,4 4, 387, 443 I' I. o, 197 
1833..... ... ... .. . .. 1, 838, 6!6 1, 838, GlG 1879 ..... 2, 937,744 5, 36!, 418 8, 322, 162 
1834. ............... 1,943, 252 1, 91-3.2.52 1880 ..... 2, 516,485 5, 483,265 7, 998, 750 
183:1..... ... • • • .. .. 1, 209, 867 1, 209, 867 1881 .. - .. 3, 011,461 4, 903, 775 7, 917, 23G 
1836 ............... l,912,8i8 1,9U,H:i8 1882 .... 3,032,447 5,307,733 8,340,180 
1837..... .. .. .. .. . 2, 167,287 2, 167,287 "1883 ..... 2, ·U4, 374 5, 053, 057 7, 497,431 
1838 . . . . . 2, :i75, 033 2, 575, O:l3 1881 . . . . . 2, 353, 860 4, 588, HO 6, 9!2, 270 
1839..... .. .. .. . .. 2, 86.t, nP 2, 86t, 7t8 1Rs:; ..... 2, 439,332 I 4, 49t, 967 6, 934, 299 
18!0..... . . . . . . . 2, 622, 305 2, 622, 30!i !Hf!fi ..... 2, 77S, 3t8 3, 329,409 6, 101,757 
tsn . . . . . 220, 2-n a. no, 520 3, 340, 767 18~7 . . 3, 118, 974 ' 2, 576, 823 5, 695, 797 
1842 . . • • . 163, O:l ~2, 128, 882 2, 291, 90.3 1838 . . . 3, 11.5, ~14 1_: 542, ~i3 5, 657, 367 
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As in1887, the strength of the brines obtaineu in the Syracuse region 
in 1888 was lower than usual, as is shown in the fOllowing table: 
Average strength of Onondaga brines. 
Years. 
1 
Syracus<:.J 
-------
~alina. !Liverpool. I Geddes. A:ve~ge. I 
66.47 1 60. G5 1 66. 17 6t. 86 65. 81 58. 34 65. 90 G3. 98 
64. 35 64. 35 63. 95 6!. 27 
60. 36 60. 36 59. 02 60. 18 
58. 94 1 58.94 59.34 •59.17 
~~- ~~ ~~: ~~ I ~~: ~~ ~~: ~~ I 
65. 33 65. 43 67. 5::! 65. 431 
66.15 66. 15 67. 15 6.). 81 
(i6. 38 66. 38 69. 50 66. 54 
67. 70 67. 70 69. 33 G7. 87 
1865 . - ... -•........•.......... -... 66. 17 
1866 ....... -..••.... -.- •.• - . • . . • • . 65. 90 
1867 .. . .. .. .. .. .. . .. .. .. . .. .. .. . .. f)4. 4.4 
1869 :................. ...... ...... 60.98 
1870 .....•....•....•.•...•... - . - . . 59. 49 
~~+~ : ~ ~ : : : :: : : : : : : : : : ~ : : : : ~ : : : : : :: ~;: ~~ I 
1873 .•...•...••.•. -.... . . . . . . . • • . 63. 43 
1874.-- ....•.•....•........••.. -.. 63. 80 
187 5 ...... - . • . . • • .. .. .. • • .. . .. . • .. 63. 88 
1876 .....•......... - ............ -. 66. 75 
1877 .•••.......••.••..... - ....... - 68. 94 G9. 19 69. 19 69. 59 69. 23 
70. 58 70. 58 70. 02 70. 27 
67. 47 67.47 67.16 67.17 
67. 10 G7. 10 67. 55 6G. 97 ti~g :::::::::::::::::::::::::::: J ~g: ~~ 
66. 68 66. Gil 68. 21 67. 14 
67.24 67.24 68. Ga 67.71 
68. 30 68. 30 69. 34 GS. 15 
71. 58 71. 58 70. 10 I 70. 28 
70. 99 70. 99 69. 25 G!J. 72 I 
73. 84 73. Sl 72. 46 72. 10 
70. 77 70. 77 72. 20 70. 2G 
69. 9.'\ 69. 95 I 72. 41 70. Ofi 
!i ~~E--Z~EHH-H ~~~ · 
1H86 .............................. 68.27 
}~~~ . :::: ~ ~::: ~::::::::::::::::::: I ~~: ~~ 
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An interesting epitome of the salt business ha-; bee1i pl~epare<1 hy 
Dr. Englehardt, showing just what it is necessary to do iu order to pro-
duce ~alt from a, brine of gh~cu strengLh. It is given in the table below: 
Relations between salinometer strength, specific fJl'avily, solid t:ontenls, etc.! of brines of ull 
strengih.<J. 
1----1 ------~---
1 ...... . , 
2 ..... . 
3 ...... . 
4 ..... .. 
5 ...... . 
6 ...... . 
7 ...... . 
I 8 ..... .. 
' 1~ ::::::· 
11 ...... . 
12 . .... .. 
1:.1 ...... . 
U . ..... . 
15 .. . .. . 
liL ..... . 
17 . ..... . 
18 ...... . 
19 ...... . 
20 ..... . 
21 ..... .. 
2::! ...... . 
~J ...... . 
~4 ..... .. 
2.:; ...... . 
26 ...... . 
27 ....•.. 
28 .... .. 
29 ..... .. 
:!0 ...... . 
31 ..... .. 
32 ...•.•. 
33 ..... .. 
34 ..... .. 
35 .....•. 
36 ..•.••. 
37 ..... .. 
38 ..... .. 
39. ·····• 
40 ..... .. 
41 ..... .. 
42 ...... . 
43 ..... .. 
44 ..... .. 
45. ······ 
!~ :::::::1 
48 ..... .. 
49 ..... .. 
50 ...... . 
51 ..... .. 
52 ..... .. 
53 
54 ..... .. 
55 ..... .. 
56 .....•. 
57 ....... 
58 ..•.•.. 
59 ...... . 
60 ..••••• 
01 ..... .. 
02 . . .... . 
63. 
64 ...... . 
. 26 
. 52 
.78 
1. 04 
1. 30 
1. 50 
1. 82 
2. 08 1 2. Jl 
2.60 
~: ~~ I 
3. 38 
3. 64 
3. 00 
4.16 
4.4'] 
4. 68 
4. 9! 
5. 20 
5.46 
5. 7;l 
5. 98 
6. 24 
6. 50 
0. 76 
7. 02 
7. 28 
7. 54 
7. 80 
8. 06 
8. 32 
8. 58 
8.84 
9.10 
9. 36 
9.62 
9. 88 1 10.14 
10.40 
10.66 
10.92 
11.18 • 
11.4-l 
g:;~ I 
12.22 
12.48 
12.74 
13.00 
13.26 
13.52 
13.78 
14.04 
11.30 
1-1.56 
14.82 
15.08 
Iii. 3! 
15.60 
15.86 
16. J2 
16. 38 \ 
16. 64 . 
1. 002 1 
1. 003 
1. 005 I 
1. 007 1 1. 009 
1. 010 
1. 012 
1. 014 
1. 016 I 
1. 017 
1. 019 
1. 021 r I. 023 
l. 025 
1. 026 
1. u28 
1. 030 
1. 032 
1.034-
1. 035 
1. 037 
1. 039 
1.041 
1. O-i3 
l. 045 
1. 0!6 
1. 0-18 
1. 050 
I. 052 
1. 054 
1. 056 
1. 058 
1.059 
1. 061 
1. 063 
1. 065 
1.007 
1. 069 
1.071 
1. 073 
1. 075 
1. 077 I 
1. 079 
1. 081 I 1. 083 
1. 085 
1. o87 1 
1. 089 
1. 091 
1. 093 
1,095 
1. 097 
1.100 
l. 102 
1. 104 
1. 1uo I 1.108 
1.110 
1.111 
1. 114 
1. 116 
1.118 
1.121 
1.1~3 
. 265 
. 53o 1 
. 795 
1. 060 
L 325 
1. 590 
1. 855 
2.120 
2. 385 
2.650 
2. 91.} 
3.180 
3. 445 
3. 710 
4. 975 
4. 240 
4. 505 
4. 770 
5. 035 
G. 300 
5. 565 
5. 830 
6.095 
6. 360 
0. 625 
6. 890 
7.155 
7.420 
7. 685 
7. 950 
8. 215 
8.480 
8. 745 
9. 010 
9. 275 
9. 540 
9. 805 
10.070 
10.335 
10.600 
10.805 
11.130 
11.395 
11.660 
11.925 
12.190 
12.455 
12. 720 
12.985 
13.250 
13. 515 
13.780 
14.045 
~!: ~~~ I 
14. 810 
15. 105 
1fi. 370 
15, 635 
15.900 
16.165 
16.430 
16. OCJ5 
16.960 I 
8. 347 
8. 356 
8. 372 
8. 389 
8. 406 
8. 414 
8.431 
8.447 
8.464 
8.472 
8. 489 
8.506 
8. 522 
8. 539 
8. 547 
8. 564 
Jl. 581 
8. 597 
8. 614 
8. 6:32 
8.639 
8. 65{i 
8.672 1 
8 .689 
8. 706 I 
8. 714 
8. 731 
8. 747 
8. 76! 
8. 781 
8. 797 
8.8!4, 
8. 82~ 
8. 839 
8. 856 
8. 872 
8.8t39 
8. 905 
8. 922 
8. 939 
8. 925 
8. 972 
8. 989 
9. 005 
9.022 ' 
9. 039 
9. 055 
9. 072 
9. 089 1 
9.105 
9.122 
9.139 
9.Hi4 
9. 180 
9.197 
9. 214 
9. 23U 
9. 24,7 
9. 26~ 
9. :.!80 
9. 297 
9. :n-t 
9. a39 
9. 355 
. 022 
. 0!4 
. U66 
• OilS 
.111 ' 
: i~~ I 
. 179 
. 201 
. 224 
. 2!7 
. 270 
.293 
. 316 
. 339 
. 36! 
. 386 
. 410 
. 433 
.4:i7 
. 480 
. 504 
. 5~tl 
. 552 
. 576 
. 600 
. 624 
. 649 
. 673 
. 698 
. 722 
. 747 
. 771 
• 796 
. 821 
. 846 
• 871 
. 896 
. 922 
• 947 
. 973 
. 998 
1.024 
1. 050 
1. 075 1 
1.101 
1. 1~7 
1.154 
1.180 
1. 206 
1.232 
1. 259 
1. 287 
1. 313 
1. i:!40 
1. 367 
1. 394 
1. 421 
1. 4~8 1 1. 475 
1. 502 
1. 530 1 
1. 559 
1. 58(j I 
2, 531. 45 1 21, 076. 07 1 
1, 264. 4 7 10, 510. 03 
841. 30 6, 088. 02 
629. 72 5, 227. 03 
50.2. 77 I 4, 110. 41 
418. 56 3, 466.01 
358. 06 2, 962. 87 
312. 68 2, 585. 50 I 
211. 3!! I 2, 292. oo 
249. 41 2, 057. 20 
226. 29 1, 865. 09 
201. o2 1 1, 7o5. oo I 
190. 72 1, 5G9. 5! 
176. 76 1, 45:!. 43 
16-l. 81 I ] 1 852. 80 
154, 2 L 1, 20~. 75 
H4. 86 1, 187. OG 
li!6. 5! 1, 118. 00 
1'!9.11 I, 056. ~l 
122. 51 1, 000. 60 
116. 4 7 950. 28 
110. 96 904. 5! 
105. 03 862. 78 
101. 33 824. 50 
97. 09 789. 28 
93. 26 756. 77 
89. 64 726. 66 
86. 27 698. 7l 
~g: ~t I ~~~: ~~ 
77. 48 625. 67 
74. 92 I 604. 37 
72. 58 584. 36 
70. 31 I 565. 53 I 
68.17 547.77 
66.15 531.00 
64. 24 515. 13 
62.44 500. 10 I 
60. 72 485. 81 
59. 09 I 472,30 
57. 54 45!). 41 I 
56. 07 447.14 
54. 66 435. 44 I 
53. 32 424. 27 
52. 04 413.60 
50. 82 403. 39 
49. 6! 393. 61 
48. 52 384. 25 
47.4-1 375. 26 
46. 41 366. 64- 1 
45. 42 358. 34 
!t ~~ ~~g: ~~ I 
42. 62 335. 35 
41.77 328.21 
40. 05 321. 35 1 40.16 314.74 
39. 39 308. 34 
38. 60 3112. 17 
37. 94 296. 21 
37. 26 290.4-3 
36. 59 284. 8-l I 
35. 91 279. 42 
35. 2!.1 274. lH 
3, 512.67 
1, 751.67 
1, lOt 67 
871.17 
695.06 
577. 66 
493.81 
430. 91 
382.00 
342.80 
310 84 
28L. 16 
21il. 59 1 2~2. 2:3 
225. 46 
210. 7!1 
}~~: ~~ I 
g~:¥~ I 
158, i!R 
l~~: ~~ I 
137. -l-1 1 
131. 54 I 
1:W.12 
121. ll 1 
116. 45 
~~~: 6~ I 
104-.27 
100.72 
97.39 
9!. 25 
91.29 
88.50 
P5. 83 
83.35 
so. 97 
78.71 
76.56 
74.52 
72.57 
70.71 
68.93 
67.23 1 
65.60 
64.04 
62. 5! 
61.10 
59.72 
58.39 
57.11 
f>.i. 89 
54. 70 
5!'!. 5.3 
52.45 
51.39 
50.36 
49.36 
48.40 
47.47 
46. 57 
4->. 60 
. 569 
1. 141 
1. 717 
2. 295 
2. 877 I 
3.4t.i~ 
4. 050 
4. 641 
f>. :!35 
5. 83;.! 
G. 434 
7. 038 
7. 64ft 
H. 2"6 
~:~~~ I 
10. 108 
Jll.7:J:! 
11.:l(il 
11. 00:! 
12.627 
I:J. ~I 0 
U.90S 
11. i'J5-l 
);). 203 
15. 85ti 
16.513 : 
17.173 
17.8313 
18.507 I 
19.179 
19. 8fi5 
20. 5:.!5 
21.218 
21.906 
22.598 
2:.1. 29! 
2:!. 983 
24.699 
25. 407 
26. 120 I 
20.9:17 
'.!.7. 558 
28.283 
29.013 
29. 747 
30.486 
31.229 
31.977 
32. 729 
33.487 
3!.2n 
35.015 
::S5. 183 
36.560 
37.341 
38. 126 
38 917 
39.712 
40.512 
41.317 
42.129 
42.915 
43.765 
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Relations between salinometc1· strength, specific [JI'avity, solid contentR, etc.-Conti11nerl. 
65 ...... . 
66 .••••.• 
67 ..••••• 
68 ·•••••• 
69 ··••••· 70 ..•.••. 
71 ....•.• 
72 ...... . 
73 ..... .. 
74 ....••. 
75 ..••.•• 
76. ·••••• 77 . .•.••. 
78 ....•.. 
79 ......• 
80 . .••••• 
81 ....•.• 
82. ···•·• 
83 ...... . 
84 . . .... . 
85 ..••••. 
86 ...... . 
87 ...... . 
88 ......• 
89 ....•.. 
90 ......• 
91 ...... . 
92 ...... . 
93 ....••. 
94 ...... . 
I ~~: :::::: 
97 ...... . 
1
98 ...... . 
9!) ...... . 
100 ..... . 
-.....,..------- ----------- -
16.90 1.125 ' 17.225 9. 372 1. 614 3-!. 6B 
17.16 1.127 17.490 9. 389 1. 612 31. 10 
17. 42 1.129 17. 755 9. 405 1. 670 33. 53 
17.68 1.131 18. o~w 9. 422 J 1. 697 32.98
1 
17.94 1. 133 18.285 9. 439 1. 725 32.44 
18.20 1. 136 18. 550 9. 464 1. 755 1 31.89 
18. 4i) 1. 138 18.815 9. 480 1. 783 31.39 
18.72 1.140 19.080 9. 497 l. 812 30.90 
18.98 1. 142 19. 345 9. 514 1. 8-10 30. 42 
19.24 1.144 19. ()10 9. 530 1. 868 29.96 
19. 50 1. 147 19. 875 9. 555 1. 899 29.48 
19. 76 1. 149 20. UO 9. 572 1. 927 29. O.J. 
20. 02 1. 151 20. 405 9. 589 1. 956 28. 62 
20. 28 1. 154 20. 670 9 61-1 1. 987 28. 17 
2
2
o
0 
.. 5
8
4
0 
1 1. 156 20. 935 9. o3o 2. o16 21 11 
1. 158
1 
21. 2oo 9. 647 2. ot5 21. 38 1 
21. 06 1.160 21. 46;) 9. 664 2. 074 26. 99 l 
21. 32 1. 163 21.73-0 9. 689 2. 105 26. 59 
21. 58 1.165 21. 995 9. 705 2.134 26. 2il 
21. 8! ]. 167 22. 260 9. 722 2. 164 25. 87 I 
22.10 1. 170 22. 525 9. 74 7 2. 195 25. 50 
22. 36 1. 172 22. 790 9. 764 2. 225 25. 16 
22. 02 1. 175 23. 055 9. 789 2. 256 u . 81 I 
22.88 1.177 23.320 9.805 2.286 24.48 
2:3.14 1.179 23.585 9. 822 2.316 24.17 
23.40 1. 182 23. 850 9. 847 2. 348 23. 84 
23. 66 1. 184 24. 115 9. 864 2. il78 23. 54 
23. 92 1. 186 24. 380 9. 880 2. 408 23. 24 
24. 18 1.189 24. 645 9. 905 2. 441 22. 93 
~t ~~ I i: ~~l ~~: ~~g ~: ~~~ ~: ~~} ~~: ~~ I 
24. 96 1. 191) 25. 4-!0 9. 96! 2. 53! 22. 09 
25. 74 1, 203 26. 235 10. 022 2. 62!) 21. 29 1 
26. 00 1. 205 26. 500 10. 039 2. 660 21. 04 
269.10 
26!.111 
259.40 I 
25!. 76 ' 
25o. 20 I 
2-!5. 88 
2!1. 63 1 237. 50 
233. 47 
229.56 
2~5. 76 
222. o5 1 
218.44 
214. 92 I 
211. 4H 
~3~· ~~ I 
201. 7U 
198.60 
195.57 
192.61 
189. 72 
186.89 
18l. 13 
181. 4-! 
178 80 
176. 22 
173. 69 
171. 22 
168. 80 
166.4<1 
16-!. 12 
161.85 
159.63 
157.45 
155.32 
4t . !'5 
4!. 03 
43. 23 
42. 4G I 
41.71 
40. 98 
40.27 
:m. 5~ 
:38. 9L 
38.26 
37. !i2 
37.00 
36.40 
35.82 
35. 2! I 
31.69 I 
34.14 
33.61 
33.10. 
32.59 1 32.10 
31.62 
3l:t4 
30.68 
30.24 
2!1. ~0 
29. :Ji 
28. 9l 
28. 5:J 
28. 1:J 
27. 7:l 
21.:n 
2U. 97 
26.60 
26.:H 
25. 8d 
44.591 
45.423 
46.260 
47. 102 
47.949 
48.802 
49. 662 
50.526 
57.397 
52.2721 fl3.153 
:i!. 041 
54.934 
55.834 
56.739 
57. 650 
58.568 
59.471 1 
60.421 
61.359 
62. 301 
63.250 
6!. 206 
6'i.168 
66.137 
67.ll:J 
68.096 
69.085 
70.086 
71.086 
72. 105 
73.114 
74. 140 
75. 172 
76. 212 
77.259 
25 22
1
1. 198 25. 705 o. o8o 2. 565 21.82 I 
25:48 1. 201 25.970 1 10. 005 2. 598 21.55 
'----~-----~------~---------~---~~-
P1·od1wt of salt in the Warsaw dist1:ict, New York. 
Sub-districts. Bushels. 
\Varsaw ...........•...•••....••......•....••..•.•...•..•..••......•......... "" 3, 275,000 
Mount Morris.............................................................. . 600, COO 
i~~l;P:JJ~:~~i ~:; i~L: ~\ ~ ~\H \ jj f~: ~ ~: ~ ~ .. j::: ~:~ ~: ~: ~ ~: :~: :~ ::: .. · i .. ::::: 
Total. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5, 935, 000 
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on 1 o. 
This State is recovering slightly from the disastrous competition with 
Michigan, and the total product shows a slight gain in 1888. The fact 
that the brines are richer in bromides than in otller States will be borne 
in mind as the use for bromine increases. The product in recent years 
is as follows : 
Estimated JWOduot of salt in Ohio j1·orn 1882 to 1888, inclusive. 
Years. 
1882 ..••..... ··--········· .....•• ·--·-· ..•...•..••••..••. ········--
1883 ............................................................ .. 
188,! ............................................................. .. 
1885 ......................... -- ................................... . 
1886 .••. ····- ············-··· ..... ··•·· ·-· .••....•.•.....•..••..... 
1887 .............................................................. . 
1888.-- ......... -- ....... - ... - ............... - .. - .. -- ............. . 
WEST VIRGINIA. 
Banels. 
400,000 
350,000 
320,000 
306,847 
400,000 
365,000 
380,000 
Value. 
$300,000 
231,000 
201,600 
199,450 
260,000 
219, 000 
247,000 
With a slightly decreased product a slightly higher price made the 
year at least as favorable as 1887. Tlte total product is as follows: 
Estirnatedproduct of salt in West Virginia from 18::!2 to 1888, inclusit•e. 
Years. 
' 
1882 ............................................................. . 
1883 .................. ··•·· -- .............................. - ..... . 
1884 ........ ·••••• ......................................... ·····-. 
1885 ............................................................. . 
1886 ...................... 0 ...................................... . 
1887 . ----. -.......................... -.-.- ......... --- .... - .. - .. .. 
1888 ......... - .............. - ........ - •••. -- .......... -- .. - ...... -
.. 
LOUISIANA. 
Barrels. 
400,000 
320,000 
310,000 
223,184 
250,000 
225, 0110 
220,000 
Value. 
$300,000 
211,200 
195,300 
145,070 
162, 500 
135,000 
143, 000 
The product of rock salt is inm:easing rapidly, as might be predicted 
from the fact that the salt is unusually pure. The following table shows 
the total product of each grade: 
Pro1luct and price per grade of Petite Anse, Louisiana, salt dm·ing the yem· 1888. 
Graues. 
Lump ......................................................... .. 
Cru:~hed ....................................................... . 
Fish .......................................................... .. 
Coarse ......................................................... . 
Fine ......... : ................................................. . 
Table ...................•..........•...............•............ 
Total ................................................... .. 
Production. 
Short tons. 
5, 442 
8, 863 
1, 4,!4 
30,454 
8, 832 
179 
Total 
value. 
$20,406 
19,943 
3, 249 
68,524 
22,081 
449 
55, 214 134, 652 
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Product of the Petite .d.nBe mine from 1882 to 1888, inclusive. 
1885. Grades. 1882. 1 1883. 1884. 
Short tons. Short tons. Short ton 
Lump.. . 20 I 405 1,485 s. Short tons. 
~r::~~~ ---. -~·- ~~~- -... ~~·- ~~~ - -.... :·. ~~~ 
3, 267 
11,038 
. . ~ .... . ......... 
Coarse . 16, 595 22, 480 15, 750 
Fine . . 2 940 1 3, 625 I 6, 280 
Tallle . . . .. .. ..... . 25 290 
20, f>85 
6, 958 
50 
TotaL. ---'25~550 i-37,130 j3J:355 I 
- ---
41, 898 
1886. 
Short tons. 
3, 268 
12, 789 
...... .. ....... 
18,873 
6, 967 
60 
----
41,937 
PACIFIC COAST. 
1887. 1888. 
--
-
Shott tons Short tons. 
2, 393 5, 442 
12,824 8, 863 
2,361 1, 444 
20, 5:!:! 30,454 
9, 510 8, 832 
110 179 
- -- ----
47, i50 55, 214 
----
Oalifm·nia.-Auout 30,800 tons of salt, with an estimated value ot 
$92,400, were produced in California during the year 1888. 
From the California State Aiming Bureau it is ascertained that tlle 
salt industry continues to be an important business on the eastern sllore 
of San Francisco bay, in the neighborhood of Alvarado and ~Iount 
Eden. Two metllods are employed for the recovery of the salt. One is 
by complete natural evaporation and gathering the residue; tlle other 
by allowing tanks of sea water to evaporate until a saturated solution 
is obtained, from which the salt is recovered as it crystallizes. 
The works at the above localities have been running for 20 years, 
with an output of 2,500 to 3,000 tons per annum. ~rlle crude material 
is sllipped from the works to San Francisco, where it is ground into 
the finer grades of salt by the American Salt Uomvany. In their 
works the salt is placed in galvanized iron driers, heated by steam, 
each having a capacity of 22 tons per day. When thoroughly dried it 
is ground in buhr mills to various degrees of fineness, for dairy and 
household use. 
UTAH. 
The product from ·Great Salt Lake in 1888 was as follows: 
Product of salt in Utah in 1888. 
,----------- - - ---------;------- -- ---- --
---------------------1 SbO>·t ton•. ' Value. 
Deseret Salt Company ........... . .......... . ........ . ........... 10,010 $15,000 
InlandSaltCompany . ..... . .................................... . 5. 0 0 S,ouo 
1 Hot Springs Salt Company................. . ...... . ............. . 1, (q 0 I. 500 
~r~~h~~~~:~-~~~~~~~:. :::::::::::::::::::::::::.:::::::::::::::: ~; ~gg ~: ~ ~g 
Total ....................................................... --~UJW -3l. 5~:. 
[n addition to the above, tl1e rock-salt quarry at Nephi pr')dnced about 
100 tons, val ned at $2 per ton; and the salt be<ls at Salina abont 150, 
with the same 'ralne per ton, making 21,250 tons of salt as the total fo~ 
the Territory, valued ~t $32:00~, 
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The production of salt from Salt Lake has been carried on in a small 
way since the Mormon settlement of the Territory. The product was 
small, and only intended to satisfy the local demauds for table salt and 
for stock. By 1883 the production had increased so that several salt 
farms covering a considerable area were in fairly good condition on the 
borders of the lake. In this year the extension of a spur of the Utah 
Central branch of the Union Pacific railroad to the lake, to establish a 
bathing resort, induced the Deseret Salt Company to invest about 
$20,000 in a plant for producing salt on a large scale, and to supply the 
mills. This plant consisted of several large ponds separated by wide 
banks from the lake. The bottoms of these ponds must be prepared 
very carefully, so that they will be hard when the salt is scraped off 
and gathered into heaps. A steam pump is used to force the water 
from the lake over into the ponds. A railroad siding is laid on an em. 
bankment running lengthwise through the ponds. The product of 
1883 from all the ponds was about 15,000 tons, valued at $100,000. In 
the subsequent years other producers arranged ponds, and the result-
ing increased production reduced the price ·to $4 in1884, from which it 
fell to $2 in 1886 and 1887, and now ranges from $1 to $2 per ton, 
according to the quality of the salt and its accessibility. The plant of 
the Deseret Salt Company described above is neither the most elaborate 
nor the crudest arrangement for making salt, but is the most economi-
cal plant for producing the grade for which there is most sale, namely, 
for chloridizing silYer ores. The principal items of expense in making 
the salt include fuel, soft coal from Wyoming or Pleasant Valley, Utah, 
costing $6 per ton, delivered, 12 tons of which are used in pumping the 
brine for 10,000 tons of salt, and an engineer at $75 per month, making 
the cost $1,000 for putting the brine in ponds for making 10,000 tons of 
salt. The cost of "gathering" the salt-that is, shoveling the dry salt 
into barrows and wheeling to the pile-varies greatly with the thickness 
of the salt, but the usual contract price is 40 cents per ton where tTle 
salt is about six inches thick. This is probably as cheap as salt can be 
made at Salt Lake, even under quite favorable conditions. At the works 
of the Inland Salt Company the expenses are greater on account of 
several costly items of handling which are avoided at some other works. 
The brine is pumped into a series of ponds which are six or seven feet 
above the level of the lake at its present state. The salt is allowed to 
crystallize partly, and the mother liquor is then run off to the lake 
again, leaving, it is claimed, salt containing less sulphate of sodium. 
The salt is gathered in the usual way into band cars and stacked by a 
conveyor. Part of it is then dried by a steam-drier and ground for 
table m;e. . 
The plant at this place cost in the neighborhood of $100,000. 
At the lowest cost given it seems that the market price is sufficient 
to assure a reasonable profit in the salt business, but the variation in 
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the seasons is so great, even in this dry climate, as to make the busi-
ness somewhat hazardous. It is impossible to predict the close of the dry 
season far enough in advance to know just when to gather the salt, and, 
as the close of the season approaches, sudden violent rains, amounting 
to cloud bursts, have dissolved the work of the season in a single night. 
Furthermore, there may be sufficient rain to preve~t the forma-
tion of more than 1~ to 2 inches of salt, which it does not pay to 
gather. The chances of a crop of salt are therefore uncertain until it 
is finally gathered into solid piles, when it will stand exposure to rain 
and snow for sev-eral winters without material loss. Piles of salt at 
least three years old can now be seen on the shore of Salt Lake. By 
comparing the product of 1887 with that of 1888 a decrease is noticed, 
part of which is, however, apparent only, for if the salt which remained 
ungathered at the end of the year were included, as has been done fre-
quently in previous statistics, the product would equal 1887. In the 
figures for 1888 no allowance has been made for the salt, in some cases 
6 inches thick, which was not gathered. 
KANSAS. 
With the introduction of Kansas as an important salt-producing 
State, there was during 1888 an output of 155,000 barrels of salt, valued 
at $189,000. The following statement regarding the salt industry in 
Kansas has been obtained from Prof. I{obert llay: 
Kansas has for many years been in the list of salt-producing States. 
Brine bas been obtained from wells near the mouth of the Solomon 
river, in Saline county, at a depth of 100 feet, and manufactured into 
an excellent quality of salt since 1867. The works have a capacity of 
50,000 bushels of salt per annum, but it does not appear that more 
than 18,000 bushels (56 pounds each) have been produced in one year. 
The brine strength by tile salinometer is 450, but a deeper well is now 
being drilled to obtain stronger brine. The process is solar evapora-
tion, which is continued about eight or nine months in the year, in pans 
having a total evaporating surface of 370,000 square feet. The salt -
produced is of good quality, and is said to be much desired by farmers 
for home-curing meat. In 1880 Kansas produced 13,000 bushels, and in 
1888 took her place among the large producers. Uock salt is the main 
source of supply, though other sources are to be utilized soon. It was 
struck first at Ellsworth, at a depth of 730 feet, in August, 1887; at 
Hutchin3on, south of the river, a little later, at a depth of 450 feet; at 
Kingman, at a depth of 665 feet; on December 2, at Lyons, at a depth 
()f 785 feet; a little later at Anthony, at a depth of 925 feet, and iu 
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1888,. at Nickerson, Great Bend, and Sterling. The thickness of salt 
besides the saline shales appears to be as follows : 
Thickness of 1·ock salt in Kansas. 
At-
Ellsworth .. ~ .................................................................. .. 
Lyons ......................................................................... .. 
Hutchinson .................................................................... . 
Kingman ..•....................................•••.•...........•.••...........•. 
~~et:t0H~~d ·.:: : :: : ·. ~ : : : ·.::: ·.: ·.: ·.:: :::: ::: : : :: : ::: : :::: : : : :: : : : :::: : : : : : : :: :::: : : 
Sterling .............................•........................................... 
I Feet. 
140 
250 
250 
200 
75 
125 I 
198 ' 
The thicknesses at other places are not as certainly known, but would 
appear to be considerable. At Wellington, water from the town supply 
runs down the well and comes up almost a completely ~aturated solution 
(90° to 100° by the salinometer). The salt is similarly treated at Hutch-
inson with a like result. Kingman has two evaporating companies in 
operation. All the towns named are either producing salt or are in the 
earlier stages of erecting "salt blocks" (the name used for the entire 
buildings and plant), or organizing companies for salt production. 
At Hutchinson most progress has been made. The first company at 
work was the firm of Gouinlock & Humphrey, from Warsaw, New York, 
which commenced to make salt on March 15, 1888. The company has 
two wells which go through the salt strata, which are situated at from 
450 to 750 feet deep. The works, which are modified from those so suc-
cessful in England, consist of six elevated storage tanks, which are each 50 
feet long, 20 feet wide, and 8 feet deep, into which the brine is pumped 
from the wells. Next are four wrought-iron evaporating pans, 70 feet 
long, 24 feet wide, and 12 inches deep. These are below the level of the 
bottom of the storage tanks, so that the brine will flow by gravity from 
tank to pan. Under each pan are three furnaces at one end, and these 
open into a large chamber, where the rest of the pan is supported by 
square stone pillars, and the heated air escapes by a huge iron smoke-
stack, one for each pan. The brine from the tank enters the pan at the 
end nearest the smokestack and gradually passes to the hotter parts 
over the furnaces, and as it reaches the saturation point by the rapid 
evaporation the salt crystals form and sink, and are raked out upon a 
sloping platform at the side of the tank, whence, after draining for 
some time, they are passed into cars at a lower level and taken to the 
packing· warehouse, where, being sufficiently dried and otherwise treated 
for removal of adhering impurities, the salt is put in barrels, for which 
storage is provided to the number of 12,000. With these appliances 
the quantity made in a day is ~tl>out GOO barrel~. Coal i~ ~mpplied to the 
furnaces from a railway switch passing in front of them, and another 
switch runs up to th.e warehouse aml carries away the salt for export. 
The ~ctnal oqtla;v of capital exclusive of tb.~t required for w~ges an~ 
1: 
li 
/ 
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other current expenses, is over $80,000. The works occupy over_3 acres 
of land. The description of these works is substantially that of all the 
works which evaporate by boiling the brine, except in the matter of 
slight variations in number or size of pans. There are two works at 
Hutchinson which use the" grainer" process, in which the brine in eYap-
orating pans is heateu by steam pipes which pass through them. Two 
works also use solar evaporation. The following table will show the 
rapid growth of the salt industry : 
Table giving the narttes of the Kansas salt compnuies and the capacities (lf their works. 
----
1 
I Number I I an~ dim~n- 1 T 1 I Annual swns of I .. ota output of 
Names of companies and 
location of works. 
Date of first evaporatin<T E da1ly ca- ·llt 
production pans. "' lo ruti pacity of 11t'0 '!\~~~ 
I ---~-,--Feet. Gouin lock & Humphrey . . 
1 
2 1 800 Mar. 15, 18R8 4 
Hutchin1<onSaltan<lMau- 2 450 Oct. 4,1888 2 
ufacturin~ Company. · I 
Cn·stal S.Lit 'Vorks . .. .. . 1 736 Oct. 15, 1888 2 
Ri\•ersil]tl Salt Comp1tn.Y ··/ 2 775 Nov. 1, 1888 , . ... 
New York Salt Company .. , 1 786 Nov. 2:J, 1888 2 
Hutchinson Solar lSalt 1 830 Not com-
1
500 I 
Company. menced. 
Hutchinson S.altCompany 800 .. .. do ....... , 2 (grameJ' procesR). 
HUTt:liiXI>OX. 
of salt. 1 P Y s. tho ve~ ber 
I
, - works. ' 3-0, 1888. No. D_in•en- , 
SlOn!!. 
llamU..
1 
Bam!• . . 
70x25 I 40 GOO 'io, 000 
115x26 28 2UO ltl, 000 
115x26 I 25 300 820 
100x26 I 40 600 (a)17,500 
115x26 1 17 400 I I, 000 
16x16 2L0 ........ 
I 
90x26 15 250 , .. .. .... 
115x26 50 500 ......... Western Salt Company... 700 . .. . <lo. ..... 4 
Dhmontl Salt Company... 765 Oct., 187R . 2 1 
Penw.ylvania Salt Com- 806 Not com- I 2 \ 125x26 30 400 (c~)20, 000 I 
pany. , 1 menced. / 
BartlPtt Salt Company 700 ... <lo ....... 
(,(!rainer process). 
Vincent Salt Company ... . 
OTJ!Elt !'LACES. 
Anthony Salt Company . .. 
Globe Manufacturing 
Company, .Anthony. 
r~f:~~~0So~~ ~~r~~~~~r:8 : 
I Sterling Salt Company . ... 
1 
2 
750 Dec., 1888 
l, 000 Dee., 1888 
100 Not com-
menced. 
800 .... do .. ..... 
200 ~ --, 1867 
916 Not com-
mencetl. 
4 
2 
125x26 
90x.26 
100 25 
80-.;25 
85x25 
2 . .. . ... .. 
A.rea,370,000 
feet. 
2 90x22 
70x26 Wellington Salt and Min-I ing Company. 
Great Bend Salt Company . 
1 I 290 Dec. 3, 1888 1 
2 1, 400 
1 
Not com- 2 
wenced. 
8tx25 
a To December 31,1888. 
2J 
It 
il}O 
li!O 
750 
600 
350 
.......... , 
I 
I 
.......... , 
25 ' 350 
6 (b)lO, 000 .......... 1 
25 400 ....... ---1 
11 
30 
158 la)3, 100 
400 · · ~--~-j 
b Per annum. 
~ The Hutchinson salt is slightly less compact than that from Michi-
~an, so that the barrels have to be about au iuch larger in height and 
diameter to hold the orthodox 5 bushels of 56 pounds each. Of these 
barrels the table shows us that a single firm has shipped 700 car loads, 
reckoning 100 barrels per car. It i~, therefore, iqdica.ted that the rail-
way traffic in this article from the salt towns will pe something gre~t, 
and work will be given tQ additional railway emplQyes. It has beco1Jle 
alrea(Jy nece~sary for the railway cQmpanies to agree Qll a ~alt freight 
tariff. · -
36.11 M+N -"!09 
' 
.. 
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IMPORTS AND EXPORTS. 
Salt imported and entered jo1· consttrnption in the United States, 1867 to 1888, inclusive. '. 
[Calendar years ending Decem bel' 31 from 1886 to 1888; previous years end June 30.] 
-----------~I-n_b_a_g-s,-b-a-r-re-1-s,-a-n--d~-----I-n_b_u_l_k_.----~F-o_t_·_th_e __ p_n_r_p-os-e--of ____ T_o_t-al---~ 
other packages. curing fish. 
~~ I~~ 
------ ~uant!ty~-r v.-;;,::- Quantity. I Val:_ - Quo~tity. I ;,luo. I I 
Pounds. 
1867 • -------- . 254, 470, 862 
1868 . -- - - • - - • - 308, 446, 080 
1869 ••••.•••• - 297, 382, 750 
1870 .••. ------ 288,479, 287 
1871 . - - •. - - •• - 283, 993, 799 
1872 ---- ••.•• - 258, 232, 807 
1873 ---- -- - --- 239, 494, 117 
1874 - ••• --.-.. 358, 375, 496 
1875 - - - - -.-- - - 318, 673, 091 
1876----·--·-· 331,266,140 
1877 -·--------1359,005,742 1878 __________ 352,109,963 
1879 . ••• • • . . • . 375, 286, 472 
1880.......... 400, 970, 531 
1881 . . • . . . . . • . 412, 442,291 
1882 . • • . . . . . • . 329, 969, 300 
1883 . • • . . . . . . . 312, 911, 360 
1884 . • • • . . . • • • 340, 759, 010 
1885 . . . . . . . . • . 351, 276, 969 
1886 ..•..•.. -. 319, 232, 750 
1887 ........ -. 275, 774, 571 
1888 .. • • . • .. .. 238, 921, 421 
Pounds. Pounds. 
$696, 570 229, 304, 3231$336, 302 k..... . .. .. .. . ...... .. 
915, 546 219,975,096 365,458 ........... .. 
895, 272 256, 765, 240 351, 168 ............ . 
797, 194 349, 776, 433 507, 874 68, 597, 023 $87, 048 
800,454 274, 730, 573 355, 318 64, 671, 139 66, 008 
788, 893 257, 637, 230 312, 569 57, 830, 929 60, 155 
1, 254, 818 388, 012, 132 525, 585 86,756, 628 86, 193 
1, 452,161 427, 294,209 649, 838 105, 613,913 126,8961 
1, 200, 541 401, 270, 315 549, 111 110, 249, 440 119, 607 
1, 153,480 379,478,218 462, 106 118, 760, 638 126,276 
1, 059, 941 444,044, 370 532, 831 132, 433, 972 140, 787 
I, 062, 995 414, 813, 516 483, 909 100, 791, 611 96, 898 
1,] 50, 018 434, 760, 132 532, 706 94,060, 114 95, 841 
1, 18o, o82 449, 743, 872 548,4.25 109, o2~, 446 n9. 667 1 
1, 242, 543 529, 361, 042 658,068 133, 39..,, 065 144,347 I 
1, 086, 932 399,100, 228 474,200 134, 777, 569 147, 058 
1, 035, 946 U2, 938, 686 451, 001 14~. 065, 557 1M-, 671 
1, 093, 6;t8 441, 613, 517 433,827 126, 605, 276 122,463 
1, 030, 029 412, 322, 341 386, 858 140, 067, 018 121, 429 
966, 993 366, 621, 223 371, 000 103,360, 362 94, 721 
850, 069 343, 216, 331 328, 201 105, 577, 947 107,089 
6201 435 272, 6501 231 246, 022 113,459, 083 111, 120 I 
I 
$1, 032, 8721 
1, 281, 0041 1, 246,440 
1, 392, 116 
1, 221, 780 
1, 161,617 
1, 866, 596 
2, 228,8!15 
1, 869,259 
1, 741,862 
1. 733, 559 
1,6!3,802 
1, 778, 565 
1,848,174 
2, 044,958 
1, 708,190 
1, 641,618 
1,649,918 
1, 538,316 
1,432, 7t4 
1, 285,359 
977,577 
--- -------- -- -
Salt of domestic production tJ.cported from, the United States j1·ont 1790 to 1888, inclusit'e 
Fiscal years ending I Calendar years end-
I 
ing December 31 September 30 un· 1 Quantity. Value. t"roiQ 1886 to 1888 ; Quantity. Value. til1842, and J11ne 
1 
previous yea r s 30 since. 
end June3Q. . 
Bushels. :p1uhels. 
1790 .•.•••.•.•••..•. 31,935 $8,2361 1858 ................ 533,100 $162,650 
1791. .••••.••••..... 4, 208 1,052 1859 ................ 717,257 ::ll2,710 
1830 .• - ..•. -· .... - .. 47,488 22,978 I 1860 ................ 475,445 129,717 
1831 ................ 45,847 26,848 1861. •••••..•..••••. 5:J7,401 144,046 
1832 ................ ~.072 27,914 186~ ..•...... , ...... 397,506 228,109 
1833 ................ 25,069 IS, 211 1863 ................ 584,901 277,838 
1834 ................ 89,064 54,007 1864 ............. : .. 635,519 296,088 
1835 ................ 126,230 46,483 1865 ................ 589,537 358, 109 
1836 ....................... 49,917 31,943 1866 ...••......•.... 670,644 300,980 
1837 ................ 99, 133 58,4721 1867 ................ 605,825 304,030 
1838 .•.•••••••••..•. 114,155 67,707 1868 .••.•....••..•.. 624,970 289,936 
1839 .•••.....•.•.... ~64, 337 64,272 1869 ................ 442,947 190,076 
1840 ................ 92,145 42,246 1870 ................ 298,142 119,582 
1841 ••••••..•. ·-·· •• 215,084 62,765 1871 .••..... ·····-·· 120, 156 47, 115 
184~ ............ .... 110,400 39,064 1872 ...•••.......... 42,603 19,978 
1843 (nine months). 40,678 10,262 1873 ................ 73,323 43,777 
1844 ................ 157,529 47,755 1574 .•...•.....•.•.. 31,657 14,701 
1845 ................ 131, 500 45, 151 1875 .......... ·-···· 47,094 16,273 
1846 .................... 117, 627 30,520 1876 ................ 51, 014 18,378 
1847 ................ 202,244 42,333 1877 .... ••••·•··· ... 65,771 20,133 
18i8 ................ 219,145 73,274 1878 ................ 72,427 24,968 
1849 ............... 312, 063 82, 972 1879 ................ 43,710 13,612 
1850 .......... ···-·· 319, 175 75,103 1880 ................ 22,179 6,613 
1851 ...•.....•••.... 344, 061 61,424 1881. ............... 45.455 14,752 
1852 .•..........•••. 1, 467,676 89,316 1882 ........... ····· 42,085 18,265 
1853 .••..•••.•....•. 515, 8{i7 119,729 1883 ...•.• ··•··· .... 54,1471 17,321 1854 ............ --~. 5i8, 185 159,026 1884 ................ 70,014 26,007 
1855 ................ 536,073 156, 879 1885 ...... ·····•· ... o.4, 101, 587 26,488 
1856 ...•••......•... 698,458 au, 495 1886 ....••......... 4, 8:!8, 863 29,580 
1857 .••......•...•.. 576, 151 190, 699 1887 ······ .•........ 4, 685, o8o 1 27,177 
1888 ................ 5, 359,237 32,9861 
I 
----
0 founds fron1 l885. 
' 
':· 
' 
" 
: 
I 
' 
1: 
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Customs dist1·icl8 and ports into which salt was imported during the fiscal yea1' ending 
June 30, 1888 . 
.. 
Quantity. I Value. Districts. 
Pottnds. I Aroostook, Maine.......... . .................................. 484, 160 $1,424 
Baltinwn·, Maryland.......................................... 67,854, 072 108, 14U 
Bau~or, Maine................................................ 5,140, 1"80 5, 598 
lhth, Maiue...... .... . . . ......... .. ............. ..•..... ...... 2, HiO, 777 2, 40:! 
Boston autl Charlestown, Massachusetts . . . . . . . . .. . . . . . . . . . . . . 102, 703,330 133, 7GU 
II raws tle Santiago, Texas.................................... 6, 287 ~(i 
Bruu~wick, Georp:ia ... ......... ....... .. . ...... ....... ... .. . 1, 016,960 6!JL 
8t~;.]~~~~~~; ~~~hyc~:oii·~~~::::: :::::::::::::::::::::::::::::: 7, 1:g· ~~g s, ~~~ 
g:~~~7~:tN,ltl~f~ :::::::::~ :::::::::::::::::::::::::::::: :::~:: 31, ~~~: g~~ 79, ~~~ 
Cuyahoga, Ohio.......... . . . . . . . . . . . . . . . . . . . . . .. . . . •• . . . . . . . . . 1, 738, 400 4, 353 
Detroit, Michigan............................................. 235, 940 1, 610 
Duluth, Minnesot:~.................... . . .. .. . . . . . . . . . . . . . . . . . . 458, 800 3, 163 
l<'airfield, Connecticut . . . . . . . .. . . . .. .. . . . . . . . . . .. . . .. . . . . . . . . 680, 083 735 
Galveston, Texas .. .. . . . . . . .. .. . . .. . . . .. ..................... 15, 372, 794 19, 996 
Gloucester, Massachusetts . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . • . . . 59, 465, 800 58, 665 
Huron, Michigan .. . . . . . . . . . . . . .. .. . . . . . . . . . . . . . .. . . . . . . • . . • . . 2, 395, 680 13, 168 
Indianapolis, Indiana......................................... 6, 820, 776 18, 502 
I:~s~e~~~ylh~~~~~~~ :::::: :::::::::::::::::::::::::::::::::: 3, 1~~: g~~ 8, 2g~ 
Milwaukee, Wisconsin .. . . .... .. ........... ....... .•. . ... .. . . 924,000 6, 536 
Mobile, Alaliama.............. .... . ... ....... ... ....... ... . . .. 851,200 1, 002 
New Haven, Connecticut..................................... 2,t17,644 2,547 
New Orleans, Louisiana . .......... .. ... .. ... . ......... ... . ... 24,309,545 39,588 
New York, New York......................................... 193,966,104 352,578 
Niagara, New York........ ................. ................ 100 1 
Norfolk and Portsmouth, Virginia . ........ --·'·......... . .... 14,817, 6CO 27, 9!0 
g~~:gnat~l~i~.- N~~-.y~;:k·::.".".":::::::::::::::: ."::::::::::::: :: 1~k ~~~ ~: ~~~ 
Paso del Norte, Texas, and New Mexico . ... . ... . ............. 446, 196 1, 882 
Passamaquoddy, Maine....................................... 3, 510, 543 7,138 
Pensacola, l!'lorida...... . . . . . . . . . . . . . . . . . . . • • • . . . . . . . . . • • . . . . . 78l, 000 617 
Philadelphia, Pennsylvania.............................. . .... 54,231, 674 82,438 
Portland and Falmouth, Maine . . . . . . . . . . . . . . . . . . . .. . . .. . . . . . . 10, 517, 742 17, 407 
Portsmouth, New Hampshire................................. 311,040 427 
Providence, Rhode Island . . .. . . . . . .. . . . . • . . . . . . . . . . . . . .. . . . . . 6, 108, 872 7, 124 
Puget Sound, Washington .................................... · 747,000 2, 120 
Ricl1mond, Virginia. .. .. .. . . . . • • • .. . . . . . . . . • . • . . . . . . . . .. . . . . . . . 1, 471, 544 2, 698 
Saint Johns, Florida........................................... 644,428 1, 070 
Saint Louis, Missouri............................ . .. .. . . . . . . .. . 237, 120 1, 596 
~:~ N::~~is~~~~~w;;~~;;:::::::::::::::::::: ::::::::::::: ·: ::: u, 73k ~~g 38, 3~~ 
Savannah, Georj!ia........ ..... ............. .. . . . . . . ......... 13,004,232 13, 23~ 
Vermont, Vermont ...... . . . . . . . .. . . . . . . . . .. . . . . . . .. . . . . . . . . . . . 134, 480 1, 212 
\Villamette, Orep:ou . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . • . . . . .. .. . . 6, 661, 882 20, 417 
Wilmington, North Carolina . .... . ............................ 7, 532, 000 10,460 
Yorktown, Virginia ............. .... . . ................... . . --- ~ 19,839,933 42,739 
All other customs districts...... . ............................. 5, 375, 880 6, 169 
-----------
Total .............................. · . ... . ............ . .... 
1 
690, 346, 266 1, 156, 962 , 
Irnports of salt, by countries, during the fiscal yea1' ending June 30, 1888. 
Countries from which imported. 
France ...................................................... . 
Germany .................................... . ............... . 
~~ftl!~~ :::::::::::::::::::::::::::::::::::::::::::::::::::::: 
GibraltiM" ................................................... . 
Nova Scotia, New Brunswick, and Prince Edward's Island ... . 
<.>,uebec, Ontario, Manitoba, and the Northwest Territory ... . 
British Columbia ............................................ . 
British West Indies ............................... . ........ . 
ll~~c~-::::: :::: :::::::: :::::::: :::::::::::::::: :: : : :::::: : ::: 
Dutch West Indies ................ . ........ .. . . . . .......... .. 
§;!~~~~~:::·.::: ::::::::::::::::::::::::::::::::::::::::::::::: 
Cuba .............................. . . ... ..................... . 
PortoRico . .............. . .... ..... ..................... .. . .. . 
Qqantity. 
Pounds. 
12, 571, 178 
123, 104 
366, 404, 515 
2, 200 
560, 000 
5, 766, 103 
11,456,482 
1, 200 
94,984,022 
106, 387, 98') 
675, lS(j 
10,570, 18!l 
:19,386, !iW 
30, 33!, 31:! 
200 
5, 103, o::o 
Value. 
$13,905 
511 
800,369 
7 
448 
10,654 
33,053 
30 
106, 537 
102, 177 
2, 411 
19, 237 
:10, 02H 
:29,691 
4 
7, 900 
Total ................ ... . . ........ : . ............... _._· _· ·-·-'· - 6-90_, 346, 2661_ 1, 156,~ 
. 
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Exports of salt, by count,·ies, dtwing the fiscal yem· ending June 30, 1888. 
Countries to which exported. 
Central American States: 
Costa Rica .......••..•.....•.•........•••••..•.••••••..•. 
Guatemala .............................................. . 
Honduras ............................................... . 
Nicaragua ............................................... . 
San Salvador ............................................ . 
Danish West Indies ......................................... . 
French \\'e:::~t Indies ................................ ._ ........ . 
French Guiana .............................................. . 
French possessions, all other ................................. . 
England .....••.............................................. 
Nova Scotia, New Brunswick, and Prince Edward's Island .. 
Quebec, Ontario, Manitoba, and Northwest Territory ....... . 
.Briti8h Columbia .......................................... . 
Newfoundland and Labrador ................................ . 
British West Indies ........................................ . 
British Honduras ............................................ . 
British possessions in Australasia ........................... . 
Hawaiian Islands ........................................... . 
til~~-::-::::::::::::::::::::::::::::::::::::::::::::::::::::: 
Mexico .................•..................................... 
Dutch West Indies ......................................... .. 
Dutch Guiana ............................................... . 
Azore, Madeira, aq.d Cape Verde Islands .................... . 
Russia, .Asiatic .............................................. . 
San Don1ingo ................................................ . 
Cuba ...................................................... . 
Spanish possessions in Africa and adjacent islands .......... . 
United States of Colombia ................................... . 
Venezuela .................................................. . 
Total .......•.................••..•.....••.............. . 
Quantity. 
Pottnds. 
123, 816 
2, 010 
45,736 
97,245 
JOO 
300 
560 
217 
95,100 
400 
7, 200 
78,580 
525,205 
19,480 
82,950 
1, 500 
38,900 
886,570 
4, 345 
200,400 
200 
98,467 
13,602 
280 
5, 800 
1, 974, 360 
Ia, 169 
2?'' 24"1 
-2:240 
674,695 I 
12,061 
5, 227, 730 
I 
Value. 
$1,298 
18 
464 
1, 266 
2 
3 
9 
2 
520 
4 
74 
299 
2,!!15 
213 
884 
23 
452 
3, 395 
68 
785 
2 
1,402 
1til 
3 
47 
7,113 
189 
1, 462 
40 
8, 288 
177 
31, 478 
... , 
·; 
. 
. 
' 
BROMINE. 
The total product increased from 199,087 pounds in 1887 to 307 ,38{} 
pounds in 1888. The price remained practically uniform at 31 cents 
per pound in manufacturers' hands. 
Product of brornine ·in the Uni.ted States, 1883 to 1888, inclusive. 
·----------,---------- - --- - --;----
Sources. 1883. 1884. 11'85. 1886. 1 1887. 1888. 
Pounds. Potmds. Pounds. Pounds. Po11nds. Pounds. 
Pomeroy, Ohio.... . ... .. .. 171, 116 159,881 110, 000 111,866 59,312 20, 470 
Tuscarawas valley, Ohio.. 23,334 21,710 15,000 15,000 45,350 44, 070 
West Virginia........... . 106, 650 99,509 85,000 
1 
126, :{91 16,425 61, 609 
Pennsylvania. ........... . . . . . . . . . . . . . . . •• • . . 60, 000 I 49, 549 78, 000 100, 113 
Michigan................. . .. . .. . . . . . . . . . . . . . 40, 000 125, 528 . . . . . . . . .. 81,12! 
I Total. •.•••..•....... ----;Q'1.100;281,'100 310,()00 L 428, 3~~ 199, 08~ 307, 3861 
During the calendar year 1886 the imports of bromine amounted to 
44,189 pounds, valued at $12,008. In 1887 the imports were 66,307 
pounds, valued at $16,216. There have been no other importations be-
fore or since so far as known. 
The use of bromine as a disinfectant assumed more important pro-
portions in 1888 than ever before in this conntry; 6,800 pounds were 
used at Johnstown after the flood. It will also probably be used to 
some extent in gold extraction in place of chlorine. 
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MICA. 
Production.-In 1888, 48,000 pounds of she~t mica were produced. 
Its total value was $70,000-a very considerable decrease from 70,500 
pounds, worth $142,250, the product in 1887. The amount in 1888 is 
s/rg!J.t/y ml1l'~ t/HlO that iD ]JJIJ, lJUt the total T'!Jllle jJ the J!JDJe IOI the 
greater quantity owing to decreased price. 
Prvduct of rnica from 1884 to 1888, inclltsive. 
1884. 1885. 1886. 1887. 1888. 
·----------------------------
Pounds. Pounds. Pounds. Pounds. Pounds. 
North Carolina...... .. .. .. . .. . .. .. . 100, 000 60, 000 24, 000 50, 000 20, 000 
Valenciamine,NewHampshire .... 25,000 29,000 7,500 .......... ) 
Other mines in New Hampshire . . . . 3, 260 1, 000 5, 000 17,000 1 
Uribbensville mines, New Mexico... 1, 000 2, 000 1, 400 . • • . • . • • • . \I 28, 000 
Black Hills ...... ...... ...... .... ... 18,150 .... ...... 600 1 ......... . 
Virginia............................ .... .. ... ...... . . .. 1, 500 I 3, 500 J I · 
----~-------------Total . . .. . . . . .. . . . . . .. .. . . . . . . . 147, 410 92, 000 40, 000 70, 500 48, 000 
I 
Unmamlfactztred mica imported and entered for consurnption in the United States, 1869 to 
1888, inclusive. 
[Calendar years ending December 31 from 1886 to 1888; previous years end June 30.) 
Years. Value. I Years. 
1869 ........ ---.. • • • • .. • • • • • • . • .. $1, 165 1879 .•..••••••••••••••.•••••.•••• 
1870. ...... •••••••••••• •••••••••. 226 1880 ............................ . 
1871 .......... -.. • • . • • • • • • • • • . • .. 1, 460 1881 ........................... .. 
1872............................. 1,002 1882 ............................ . 
1873 •.• -- .. • • • • .. • • • • .. • • • • .. • . .. 498 1883 ......... : .................. . 
!i~: m~ ~: ~~:w j ~mj :jm:: ::: · · · ;~~ rd ·1 1884 ••••.••..•••••••••••...... - .. 1885 .......................... .. 1886(a) ......................... . 1887 (a) ....................... .. 1888(a) ........................ .. 
a Including mica waste. 
Value. 
$9,274 
12, 562 
5, 839 
5,175 
9, 884 
28,284 
28,685 
56,354 
49,085 
57,541 
Price.-It will be seen from the above table of product that the 
decrease was entirely in North Carolina. In this State the industry is 
much depressed on account of low prices. Many mines have been en-
tirely abandoned, or at least have closed for a time. With higher prices 
they would probably be worked again. There are several causes for this 
depression in the price. Most important is the increase in tbe quantity 
imported from India. From the table already given it is seen that the 
imports have increased from an insignificant proportion, until in 1889 
614 
MICA. 615 
they more than equaled the domestic product. Another important re-
tluction in the price of mica has followed the change in stove patterns 
by which smaller sheets of mica are used~ The iucteased use of fLtr-
naces instead of fire-place heatet•s bas a1so lessened the use of Itlica. 
Meanwhile a large demand for mica for use in the construction of dy; 
namos has sprung up. Strips of mica of various dimensions, but usu-
ally i inch wide and 8 inches long, are made part of tile insulating 
material in building up the armatures. But this new use has had little 
eftect upon domestic mica. It is entirely a feature of the import trade; 
as the manufacturers prefer the foreign material on account of its 
superior cleavage. There is no dmtbt that mica which will split into 
thin and exactly twen pi()ces can be found :ln the United States, but 
there is also no doubt that some imported mica has proved more suita-
ble than the usual grade of the domestic material. 
The consumption of ground mica waste is increasing steadily, par· 
ticularly as an addition to lubricants, and it is believed that this feature, 
which concerns about 90 per cent. of the product of the mines, will add 
greatly to the stability of the industry. 
The reader is referred to page GGl of Mineral Resources, 1887, for a 
uescription of the mica mining methods. 
~ I 
MINERAL PAINTS. 
White lead.-The total product was 84,000 short tons, which shows a 
eignificant increase of 14,000 tons over 1887, more perhaps than would 
be accounted for by the growth of population, although the producers 
claim that the consumption of white lead usually shows an increase 
quite accurately related to the increase of population. 
During the first part of 1888 the white-lead industry was depressed. 
The price followed to some extent the fluctuations in pig lead, but 
sharp competition between manufacturers and the cutting of prices by 
jobbers were the chief causes of tl.Je unusually low quotations. In Sep-
tember the manufacturers organized the American Oorroders' Associa-
tion, the object of which was to stop the fierce cornpeti~ion among them-
selves, and by offering large discounts and rebates to jobbers to induce 
them to maintain fixed prices. The National Lead Trust, which bad 
been formed by a few firms in October, 1887, had not yet acquired suffi-
cient strength or importance to control the market. The Corroders' 
Association fixed its price at 7 cents per pound for lots of 500 pounds 
or over, which, less the discounts for c:lsh and the rebate allowed for 
purchases of a quantity, made the net price about 6.0l cents per pounu, 
or about three-quarters of a cent per pound above the average price of 
the earlier montl.J of the year. For the balance of the year the market 
was fairly steady, but the influence of the corroders was not strong 
enough to prevent entirely the cutting of prices by jobbers. 
Red lead a,nd litlta't·ge.-The market for these products, being subject 
to the same conditions atl'ecting white lead, was unsettled and prices 
were low during the first nine months of the year. When the Ameri-
can Corroders' Association was formed in September, the price was fixecl 
at 6~ cents for red lead and 6~ for litharge, less a rebate of half a cent 
per pound for cash in sixty days and an additional discount of 2~ per 
cent. for cash in fifteen days. 
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!lPd le(td, whitl1 lmd, an(l lithm·rte impol'fcd front 1867 to 1888, inclusit'e. 
L Calendar _years ending December 31 from 188ti tu 18:!8 ; previous years cml June 30.] 
Years. 
1867 ............ . .... 1 
1868 ................ . 
1869 .............. .. 
1870 ............... .. 
1871. . . . . ........... . 
1872 ............... .. 
1873 ... , ............ . 
1874 ..• ; ............ . 
1875 .............. .. 
1876 ................ . 
1ll77 .... . .......... .. 
1878 . --· ··-··· ..•••. 
1879 .. ······-·· .... .. 
1880 ................ . 
18d1 .............. .. 
1882. ··-· ·······-···· 
1883 .............. .. 
181!4 . .••....•.•.•..•. 
1885 ............... .. 
1886 . .............. .. 
1887_ ............... . 
1888 ............. . .. . 
Red lead. 
Quantity. 
Pounds. 
926,843 
1, 291, 144 
808,686 
1, 042,813 
1, 295, 616 
1, 513,794 
1, 583,089 
756, 64-! 
1, 048, 713 
749,918 . 
387,260 
170,608 1 
143, 237 
217, 03:! 
21? 423 
28s: 946 1 249,145 
Value. 
$53,087 I 
76, 773 
46,481 
M, 626 
78,410 
85,644 
99, 891 
56,305 
73, 131 
54,884 
28,747 
!J 36-l 
7: 237 
10, 397 
10, 009 
12, 207 
10, 503 
10, 58.} 265,693 
216,449 
597, 247 
371,299 
529,665 1 
~--------~--~----
7, 641 
2:!, 038 
1(i, 05(i 
23, 6st I 
White lead. Litharge. 
1 Quanti~~--~~lu~ 
Pounds. 
6, 636, 508 $430, 805 
7, 533, 225 1 455, 698 
8, 948, 642 515 783 
6, 228, 285 365: 706 
8, 337 I 842 483, 392 
7, 153, 978 431, 477 
6, 331, 373 408, 986 
4, 771, 509 1 323, 926 
4 3S4 131 295, 6!2 
2: 546: 766 175, 77G 
2, 644, 184 1 174 844 
1, 759, 608 113, 638 
1, 274,196 76, 061 
1, 906, 931 107, 104 
1, o6s, o3o 6o, 132 I 
1, 161, 889 64,493 
1, 0!4, 478 58, 588 I 
902,281 67, 918 
705, 535 40, 437 1 
785, 55! 57, 340 
80!, 320 58, 602 
G27, 900 49, !l03 
Pounds. I 
230, 382 $8, 941 
250, 615 12, 225 
187, 333 I 7, 767 
97, 39!l 4, 442 
70, 889 1 3, 870 
66, 5-U 3, 396 
40, 799 2, 379 
25, 687 1, 440 
15, 767 ' 950 
47, 054 2, 562 
40, 331 I 2. 347 
28, 190 1, 499 
38, 495 1, 667 
27,389 1. 222 1 
~!: g~g I ~: ~~~ 
34, 850 1, 312 
54, 183 1 l, 797 
35, 283 1, 091 
51, 409 l, 83t 
35, 908 1, 302 
62, 211 I 2, 248 
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Zincwhite.-Iu1886 and 1887 the total product was 18,000 short t9ns, 
valued at $1,440,000. In 1888 a very careful canvass shows an increase 
to 19,000 short tons. The price remained at 4 cents pPr pound. The 
market being controlled by ~:u1 agreemeut among the manufacturers, the 
price of American oxide of zinc remained steady throughout the year, 
at 4! to 4!f cents, according to quality. The price of imported zinc 
white is regulated by the Vielle Montagne Company, a French syndi-
cate, aud is not affected by market quotations in tllis country. 
Zinc white (z inc oxide) imported from 1867 to 1888, inclusive. 
[Calendar years Bnding December 31 from 1886 to 1888 ; prrvious }C:tl'H entl J nne :-.0.1 
' Years. I Quantity. , Valne. r Years. Qnantity. Value. 
1867 .. =..=-[~~~18i2 ' $-91,330. 1!11 .. 1878 .......... -.=-~ f.~~t~86o $140,157 
1868..... •• .......... 1, 954,485 95,518 1879 ........... ..... , ~- 274, 93:-i 117, 8813 
1869 ................. 1,819,:!08 105,844 1880 ................ 2,21l8, G04 123,113 
1870........... .... . . 2, 064, 234 113, 254 1881................. :!, 044, 711:l 106, 990 
1871................. 2, 075, 898 103, 492 1882 ............. -.. 2, 538, 090 125, 599 
1872 ................. 3,660, 091 193,448 1 1883 .. ............... 1,877,80! 93,987 
1873....... .......... 3, 530,465 233,421 1884 . .... .. .. .. ...... 3, 259,919 148,817 
1874 ............ ___ .. 1, 974, 469 136, 281 1 1885 .. .. .. .. .. .. .. .. 2. 3:n, 694 !l6, 405 
1875.. ... .••••• ...... 2, 800,998 181,455 1886....... .... ...... 2, 606,177 104, J09 
1876.. ... ...... .• .. . . 2, 460, 144 161, 944 1887 .. --.. .... .. . .. .. 3, 618, 582 138, 512 
1877 ..••..••••.••..• . 1 2,G68,729 130,719 1888.~~=~,91~41- ~,7221 
!- • ..,.... ~-
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Barytes.-The production of crude barytes in 1888 was 20,000 long 
tons, valued at $110,000, as shown by exact retnrus from every known 
producer. The increase from 15,000 in1887 was well <li:-;tribnted among 
the different producing regions, particularly in Missouri. 
The production of barytes in Canada in 1887, as given in the report 
of the Geological and Natural History Survey of Canada, was 400 tons, 
valued at $2,400, while in 1886 the product was 3,864 tons, valued at 
$19,270, and in 1888 it was 1,100 tons, worth $3,850. 
The market was steady throughout the year at $16 to $18 per ton for 
ordinary sulphate and $30 to $3~ per ton for that which has been refined 
by the floating process. The growth of consumption has kept pace with 
the increased output, but entirely within the ordinary channels. 
Imports of blanc-fixe, satin white, ena1neled white, li1ne white, and all combinations of 
ba1'ytes with acids or water f1'om 1867 to 1888, inclusive. 
[Calendar years ending December31 froml886 to IlleS; previous years end June 30.] 
Years. 
. Quantity. Vnlno. 'I Years. Quantit.y. l Value. 
- -----.- Pounds . . - . -- --- Pottnds. ,---
1867 .. -- .••• -........ 445, 310 $12, 615 1 1878 . . . . . • • . • • . . . . . . 4, 955 1 $1, 047 
1868................. 177,995 !\,876 1879 ... . ............ 1,993 :l29 
1869 ......•.•..••.••. 182,984 6,292 1880 ................. 4,400 752 
1870. ...... . ......... 97,643 4,072 !1 1881................. 11,330 1 2,021 
1871. ...... -......... 147, 464 5, 910 1882. ................ 52,364 l, 781 
1872................. 70,469 5,091 111883 ·······•·····•·· 28,52!\ 1,231 
1873 ................. 119,972 4,457 1884 ................. 71,059 1,871 
1874................. 118,384 4,079 1 1885................. 28,538 1 588 
1875................. 145,728 4,899 1886 ................ 89,776 2,065 
1876................. 15,744 I 2,091 ! 1887................. 83,445 1,682 
1877 .. - •. . .. . . .. . . • .. 4, 500 809 1888....... ..•• ...... 22, 508 466 
--------------·~----~~----~-----------~------
OcheT.-The list of localities wherA ocher is found is very consider· 
able, and new deposits of more or less value are continually found. 
The chief producers remain nearly the same as in the previous year. 
They are: The Bermuda, Ocher Company, John W. Masury, the Oxford 
Ocher Company, Henry Irwin, the Bonne Fortune Ocher :Mines, E. & F. 
King, Boston, three small mines at Bennington, Vermont, a mine at 
Luzerne, Pennsylvania, J. A. Matteson & Co., and several mines in the 
San Joaquin valley in California. Returns from these producers show 
that the product was 10,000 tons, an increase of 2,000 tons over 1887. 
The Canadian product in 1886 amounted to 350 tons, valued at $2,350. 
In 1887, 385 tons of ocher were produced, worth $2,233. 
The market prices for ocher vary greatly, being dependent upon 
quality and brand. They are, however, subject to little or no tluctuation 
in the course of a year, an.d during 1888 quotations were not changed. 
The average price for a good grade of domestic ocher, suitable for grind-
ing in oil for painters' use, was li cents per pound, while the inferior 
grade used as filling for oil-cloth sold at $8 to $10 per ton, according to 
quality and coloring power. 
MtNERAL P AlN'rS. G19 
Ocher impol'ted from 1867 to 188~, inclusirc. 
All 0 nd ·n 0 'I 1
1 
Indian red and Mineral, _French, ,Other, dry, not, oth-
Fiscal years gr n 1 1 • Spanh;h brown. and Paris green. , erwiso specified. 
ending I 
June 
30
- Quan~ty. V~lue~ ' Quantit;.
1 
Valuc. I Qu~n~;y. _value. 
1 
Quantity. Value. 
Pounds. I Pounds. Pounds. ' I Pounds. 
1867........ 11,373 $385 , ...... .. .. . 1$35,374 1 .......... $2,083 ! 1,430,118 j $9,923 
1868....... . 6, 949 333 .......... 11,165 ... .. ..... 500 3, 670, 093 32, 102 
1869........ 65,344 2, 496 2, 582,335 31,624 8, 369 2, 495 5, 379,478 39,54-6 
1870........ 149,240 6, 04-2 3, 377, 944 41, 607 9, 618 3, 444 3, 935, 978 3~. 593 
1871. ... .... 121,080 4, 465 2, 286, 930 1 40, 663 ' 33,488 11, 038 2, 800, 148 24, 767 
1872........ 277, 617 9, 225 2, 810, 282 38, 763 41, 422 10, 3U 5, 6t5, 3-!3 56, 680 
1873 .•... --. 94, 245 3, 850 135, 360 2, 506 34-, 382 8, 078 1 3, 940, 785 51, 318 
1874........ 98,176 4, 623 263, 389 3, 772 102,876 18, \53 3, 212, 988 35, 365 
1875- .•.. --. 280, 517 I 12, 352 646, 009 9, 714 64, 9\0 13, 506 3, 28~. 415 I 37, 929 
1876........ 63, 916 I 3, 365 1, 524, 989 19, 555 21 I 222 5, 385 3, 962, 646 4-7, 405 
1877 .. --.... 41, 718 2, 269 2, 179, 631 24, 218 27, 687 6, 724 3, 427,208 32,924 
1878........ 25,G74 1,591 2,314-,028 23,677 67,655 14,376 3,910,9-!7 a:l,260 
1879 ........ 17,649 1,141 2,$73,550 26,929 17,598 3,114 3,792,850 42,56:1 
188o........ 91, 293 4, 23:1 3, 655, 92o I il2, 726 16, 154 3. 269 4, 6o2, 5t6 1 52, 12o 
1881. .... -.. 99, 431 4, 676 3, 201, 880 30, 195 75,4-65 14, 6i8 3, 414, 704 46, 069 
1882 .••. ---. 159, 281 7, 915 3, 789, 586 34, 136 18, 293 2, 821 5, 5~0. 20-l 68, 106 
1883 (a) . . . . 137, 978 6, 143 1, 549, 968 13, 788 6, 972 88.5 7, 022, 615 90, 593 
---------------' ----------------------~ , 
a Since 1883 classified as " dry " and "gronn<l in oil." 
Imports of ochm· of all kincls j1·om 1884 to 1888, inclusice. 
Calendar years ending December 31 from 
1886 to 1888; predous years end June 30-
1884 ...................................... .. 
1885 ....................................... . 
1886.--.---- ....................... -- ...... . 
1887.---- •. - •. -..................... -..... .. 
1888 .......... -----· ... . ................. - .. 
Dry. Ground in oil. 
1 Quantity. Value Quantity. Valne. 
I 
Pounds. r 
6, 164, 359 
4, 983,701 
4, 939, 183 
5, 957,200 
6, 574,608 
$63,973 
5!,4!!9 
53 593 
58: 162 
64, 123 
Pottnds. I 
108, 96G 
79,666 
112,784 
54,104 
43,142 
$!, 717 
3, fllG 
G, 574-1 7, 337 
9, 690 
Jlleta,llic paints.-The use of metallic paints is increasing for several 
reasons. Ferric oxide reds have become fashionable and the paints 
have proved very durable, so that a considerable extensiou of the in-
dus try is probable; indeed, the returns for 1887 showed a considerable 
increase, the product being 12,000 long tons, valued at $235,000. In 
1888 careful returns from all producers gave 14,000 long tons, worth 
$280,000. In 1888 the product of metallic paint in Canada was 397 tons, 
'
7 alued at $7,900, while in 1887 it was only 100 ttms, worth $1,500. 
As the production and sale of metallic paints are controlled by com-
paratively few firms, market prices are easily kept on a steady basis. 
The three shades, brown, red, and yellow, were quoted throughout the 
year at $27.50 to $32.50 per ton, the lower price being for car-load lots 
and the higher by the single ton. 
Umber.-The market value of this article fluctuates according to the 
condition of supplies. In 1888 the average price for the crude l11mp 
Turkey umber was 1~ cents per pound and of the burnt lump 3~ cents 
per pound. The brown ocher, commercially known as American um-
ber, sold at an average rate of tt cents per pound for either burnt or 
raw, powdered. • 
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bnports of umber from 1867 to 18B8, inclusire. 
[Calendar yea1's ondiug Docenil>er 31 from 1886 to 18~8; pre'l'"innli years oud June 30.j 
Years. 
1867 •.•••••••.....•. ·j 
1868 ................ . 
1869 ................ . 
1870 ................ . 
1871 ................ . 
1872 ................ . 
1873 ...•••........... 
1874 ................ . 
1875 ................ . 
1876 ........•........ 
1877 ·•••·• .......... . 
Quantity. 
Pounds. 
2, 147,342 
345,173 
570,771 
708, 825 
470,392 
1, 409,822 
81-!'i,601 
729,864 
513,811 
681,199 
1, 101,422 
Value. I Years. I Quantity. 
1 I 
-- ----~-
1 I Pounds. $ 15, 946 I 1878 .. .. . .. .. .. .. .. . . 1, 038, 880 I 
2, 750 1879.......... . .. .. . . 986, 105 
6, 159 1880.. .. .. . .. .. • .. . .. 1, 877' 645 
6,313 IRS! ................. · 1, 475, 835 I 
7, 064 18~::. .. .. .. . .. .. .. .. 1, 923, 6!8 
18,203 
1
1883 ..•.............. 
1 
795, 794 
8,4\4 1884.. , ,.. .. .. . .. .. 2, 9461 675 I 
6, 200 1885. .. .. .. . . .. .. .. .. 1, 198, {)60 
5, 596 1886... .. .. .. .. • .. .. . 1, 262, 930 
7. 527 \ 1887 .....•.•••••..... 
1 
2. 38:i, 281 
10, 213 1888. . • . . • • • • . . . . . . . . l, 423, 8~ 
Value. 
$8,302 
6, 959 ' 
17, 271 
11,126 
20, 49~ 
8, 419 
2(), 654 1 8, 504 
9,187 
16,536 
H,6~ 
Cobalt oxide.-The industry shows almost no change except a higher 
price, due to less competition. The product was 7,491 pouuds, exclu-
sive of 1,000 pounds contained in ores shipped from Lovelock Station 
ill Nevada. Including this, the total value of the product was $15,782. 
The total product of cobalt oxide in late years is given in the follow-
ing table: 
Pl'odnclion of cobalt oxide in lhe United States j1·ont 1869 to 1888, inclusive. 
Years. 
1869 ....••........ 
1870 ......•...... 
1871 .•••••........ 
1872 ............. . 
1873 ............ .. 
1874 ............ .. 
1875 ............. . 
Pound~ I _ Year_·s_. __ Poun~s. 11 Years. 
811 
3,854 
5,086 
5, 749 
5,128 
4,145 
3,441 
1876.............. 5,162 1883 .............. ! 
1877 ....... ... .... 7, 328 ., 1884 ............ .. 
1878..... ......... 4, 508 1 1885 .............. 1 
1879 ...... ~... .... 4, 376 1886 ............ .. 
1880 ..... . .... ... 7,251 1887 ............ .. 
1881... .... .... ... 8,280 !! 1888 ............. 
1 
1882 . . • • • • . • • . . . • . 11, 653 
Pounds. 
1, 096 
2, 000 
8, 423 
8,689 
5, 769 
7, 491 
It is probable that the product will be sti1l smaller in future years, as 
it is a by-product of the nickel industry, and tbe future supply of nickel 
will mainly come from ores containing practically no cobalt. 
Cobalt oxide intported and entr.red jol' consl.tmption in the United States, 1868 to 1888, 
inclusive. 
Fiscal ye~rs endin~ ~--- ~i~:. = -~~~ :E'iscal years endin~ Oxide. 
June 30- June 30-
Qu::tntity. Value. 1-------I·-Q_n_antity.
1 1., ................. .J. :.~~~-d~--. $7, "'' 1879 .. .. .. .. .. .. . .. . p~~'lt;. 
~~~g:: ::::::::::::: ::~: ::::::::::: ;: ~r~ t~~~- :::::::::::::::: 2~: ~!~ 
1871. ....... ... ...... ...... ...... 2, 766 1882. .... .. . ... ...... 17,758 
1872.. .... ..... .... .. .... .. ... .. . 1, 920 1883. .... ... • .. ...... 13.067 
1873.... ............. 1,480 4, 714 1884 ................. 25,963 
1874........... .... .. 1, 404 5, 500 1885................. 16, 162 
1875.. ......... ...... 678 2,604 1886....... .......... 19,366 
1876..... ... .. • .. . .. . 4, 440 11, 180 1g87.. ... • .. .. . .... .. 26, 882 
1877.......... ....... 19,752 11, 056 1888........... 27,466 
1878................. 2, 860 8, 693 
Value. 
$15,208 
18,457 
13,837 
12,761 
22,323 
43,611 
28,138 
29,543 
39,396 ( 
46, 211 
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The price of cobalt oxide during 1888 varied from $1. 78, less 5 per 
cent., to $3.50 per pound, according to the quantity and quality taken. 
The greater part sold at $1.90. The variations in price were due to the 
fact that some contracts were made at the end of 1887 and the market 
had not felt the effect of the combination of the manufacturers in Eu-
rope, and because some producers were not held l>y the combination. 
'l'he supply of this oxide was ample for the demand, and prices would 
have been very low bad not the European producers combined and 
fixed the price at $2.GO, less 5 per cent. 
bnpo1'ts of whiti11g and Paris white j1'011t 1867 to 188'"l, inclttsive. 
[Calendar years ending December 31 from 1886 to 1888; pre~ious years end June 30.] 
Years. I 
Whiting and Paris 
white, dry. 
I Quantity. Value. 
-------· -- ------
1 1867 ............... .. 
1868 ............... .. 
I 
1869 ................ . 
1870 ................ . 
187L. .............. .. 
1872 ............... .. 
1873 ............... .. 
1874 ............... .. 
1875 ............... .. 
1876 ............... . 
-1877 ............... .. 
Pounds. 
8, 168, 123 
5, 530, 0!2 
3,438, 396 
5, 650, 7::!8 
5, 219,396 
6, 392,717 
6,197, 017 
3, 749, 122 
4, 170,569 
2, 605,332 
2, 390,333 
$40,879 
19,390 
17,289 
27 293 ! 
2-1-:110 I 
31,464 
:l2, 622 
24,734 
22,491 
13,270 
11,269 I 
Years. 
1878 ... : .......... .. 
1879 ............... .. 
1880 ......••.....•.. 
188L ................. r 
1882 .......••..•..... 
1~83 ............... .. 
L88i ................. , 
1885 . . ............. .. 
1886 .....•.••....... 
1888 .. .............. . 
1887 .. ................ 
1 
Whiting and Paris 
white, dry. 
Quantit.y. Value. 
Pounds. 
1. 871,87! 
1 iHi5 867 
1:813:577 
1, 9i4, 913 
1, 722, 711 
2, 216,018 
3, 910, fi29 
1, 401, 783 
770,248 
907, 281 
407,065 
$i, 903 
5, 9i6 
7, 503 
7, 806 
6, 675 
8, 396 
15,189 
6,157 
3, 547 
2, 999 
1, 679 
Ten·a alba.-The consumption is steadily increasing, and notwith-
standing the large importations in 1888 the spot supply was often ex-
tremely light. As a result, the price 'of the best grade advanced from 
70 cents to 85 cents per 100 pounds. 
Imports of terra alba from 1869 to 188A, incluBit•e. 
[Calendar years ending December 31 from 1886 to 1888; pre dons years end June 30.] 
Not aluminous. .Aluminous. 
Years. 
Quantity. Value. Quantity. Value. 
------------- - ----- -- - ----
Ponnds. - Pounds. 
1869...... .. .. . . .. . . . . .. .. .. . . . .. .. • .. .. .. . . . . .. .. .. $7 1102. 00 . .. . .. .. • . .. .. ........ .. 
1870.................................... ............ 7,911.00 ! ...................... .. 
1871. ............................................... 133,028.00 ....... ~--- .... .. ..... . 
1872.................................... ..... ...... 6,4!t.OO ...................... . 
1873 ..... -...... .. .. .. .. • • • • . • .. . • . . . • • . . .. . .. .. .. • . 2, 235. 00 .. .. • • • .. • . . $t4, 994. 00 
1874...... .. .. • • .. .. .. .. • .. • .. • .. • .. • • .. .. . . .. . .. . .. 1, 029. 00 . .. . .. .. .. . 56, 821. 00 
1875 ...................... :. .. • .. • .. • • .. .. . . .. .. • • .. .. .......... I...... .. .. . . 4!'i, 726. 00 
~~~~::: ~::::::::.::::: :::::: :::::::::::: :::: :: :::::: !~: ~~~: g~ :::: ~:: ~:::: 20, ~~~: ~g 
1878...... ...... ............ ...... ...... ...... ...... 33,509.00 ...... ...... 683.46 
1879.................................... . . . . . . . . .. . . 33, 2'10. 00 . .. . . • . .. . . . 7, 081. 30 
1880 .... .. .. .. .. .. .. .. .. .. .. .. .. •• .. .. .. . .. . . .. . .. 34, 718.00 .... .. . .. .. . 14,737. 08 
1881.................. .. .. .. .. .. . .. .. .. .. .. .. • .. . .. 30, 186. 00 9, 796. 56 
1882.................. ............ . . . . . . 283, 946 1, 572 00 12, OOP, 101 30, 522. 37 
1883 ... • • • .. • .. .. . .. .... • .. .. .. .. . .. .. .. 149, 782 800.00 10, 592, 552 19, 533. 00 
1884 ............................................................ 10,066,496 25,187.89 
1885 ................................................. .. ........ 20,!'il0,540 41,378.211 
~~~~: ::::::::::: :·:::: :::::::::::::::::: · ::::::::::: . ::::::::::: ig: ~~~: ~n ~~: ~~~: ~g 
l~SS ............. : ............. ~....... .. . .. . .. . . .. . . .. .. . .. .. I 20, 890, 516 40, 761. 00 1 
• 
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Qzticksilver vermilion.-This color continued to feel the efl'ect of the 
com petition of the so-called "eosin vermilion" (orange mineral, the color 
of which is heightened with eosin), owing to the much lower cost of the 
latter. Early in the year the price declined from 70 cents per pound 
to 65 cents, and subsequently, in March, there was another reduction of 
5 cents per pound. During the balance of the year the price remained 
at 60 cents. }fluctuations are mainly caused by changes in the price of 
quicksilver in London, the market for quicksilver vermilion being con-
trolled by the :five American manufacturers, who are bound by a written 
agreement to maintain uniform prices. Imported vermilions have been 
almost entirely displaced in American markets by the home product, 
Chinese vermilion being now used only for fine decorative work and 
other foreign kiw.ls for special purposes. 
lmpm·ts of quicksilt;er vennilion front 1867 to 1888, inclusitw. 
[Calendar years ending December 31 from 1886 to 1888; pro~ious years end June 30.] 
Years. Quantity. I Value. Years. Quantity. Value. 
-~--- --
Pounds. Pounds. 
1867 ... - ........ - . . . . . .. . .. . .. .. . $123, 506 1878 .. -. . . .. .. .. .. . .. 9, 843 
1868 ................ , ............ , 90,648 1879 ................. / 11,382 
1869............. ... . 247,382 145,665 1880...... ........... 11, 95~ 
1870....... ...... ... 104,523 57,262 1881....... .......... 14. u:1 
1871................. 79,195 43, 935 1 1882................. 12, 49u 
1872.. ............... 120.067 49,237 1883.. ... .. .... ...... 19, 5·l9 
1873. ...... .......... 87,008 65,796 188L .......................... .. 
1874 ............. --- 4?., 324 39,443 1885 ........................... .. 
1875 ........ ~........ 9,460 10,831 1886 ............................ . 
1876.. ............... 18,981 17,679 1887 ........................... . 
1877 ....... - ....... -. 23, 315 14, 660 1888 .............. · .·, · ....... - .. .. 
" 
$;), 772 
6, 105 
5, 997 
7, 391 
6, 214 
8, 795 
10, 472 
8, 244 
11,016 
16,542 
9, 342 
Ultramarine.-In December, 1887·, the three American manufacturers 
consolidated, establishing a central sales office, but each manufacturer 
retaining control of his own factory. In 1888 the effect of this change 
from excessive competition and overproduction was seen in the uni-
form prices and the steady extension of trade. The product for 1889 
will reach 2, 781,000 pounds, which is considerably in excess of the prod-
uct of 1888, owing to overproduction in 1887. Prices, howeYer, were 
not materially advanced, for fear of inviting increased competition from 
abroad. 
Impm·ts of ultmmarine from 1867 to 1888, inclusive. 
[Calendar ye l'S endin~ December 31 from 1886 to 1888; previous years end June 30.] 
- -;.ear:- - Quantity.- Value._\1_ Years. _I Quan~ty. ! Value. -
Pottnds. I Pounds. 
1867............. .. . .. .. . .. .. $78,490. oo I 1878 .. . • • .. .. .. . 1, 279, 297 $162,486. 55 
1868 ......................... 96,638.00 1879 ............. 1,020,003 131,762.14 
1869............. .... ........ 72,101.00 1880....... •..... 1, 214,770 162,653.41 
1870............. ............ 9?,174.00 1881............. 913,935 127,352.37 
1871 5 . .. .. .. .. .. 92, 1.t2. 00 1882 ........... -. 906, 684 122, 988. 32 
........... l i 170,947 23,674.00 1883 ............. 819,625 105,654.00 
1872 ............. 070,83!l 8G,997.00 1884 ............. 1,015,87!i 114,227.00 
1873 ............. 
1 
1, o:11. 94!) 1:36, 9os. oo 1sss ...... ... .. .. 999, 128 97,486. oo 
1874............. 1, 257, oa7 w-, o:\4. oo 1ssu .. .. .. .. .. .. 802, M2 78, 992. oo 
1875 ............. , 1,468. 487
1 
:.!0:1,773.00 1887............. 58l,OOG 54,478.00 
1876 ............. ,1,394,697 Hll,606.00 1888 . ............ 615,0031 5!,492.00 
1877............. 1, 559, o27 I 203, 762. 73 tl 
• 
j 
. 
MINERAL W"ATERS. 
BY A. C. PEALE. 
The list for 1888 of the mineral springs of the United States of which 
the waters are used commercially includes a total of 198 springs, in-
stead of 215, as published for 1887. All the springs from which no 
reports have been received for several years have been taken from 
the list, except in a few cases where it is well known that the water is 
on sale. The springs actually reporting give increased figures, and 
according to these the number of gclllons sold in 1888 was more than 
2,000,000 greater than in 1887, with au increased value of over $600,000, 
while the number of ~prings was 17 less. The estimate for the fifty-two 
springs not reporting has been kept comparatively low. The total 
product as footed up is 1,319,039 gallons more for 1888 than for 1887, 
and the increased value $417,829. 
The number of springs reporting in the North Atlantic States is 42, 
as compared with 40 for 1887, although the total for the section is less 
than then stated. 
The"num ber of gallons sold and the value both show a considerable 
increase. Four springs not hitherto included in the lists have been 
added, viz: Alburgh Sulphur and Lithia springs, at Alburgh Springs, 
Vermont, and the following at Saratoga Springs, New York: Imperial 
( 
spring, Patterson spring, and the Royal spring. 
In the South Atlantic States the following have been added to the 
list: Osceola Lithia water, Harrison burgh, Virginia, Triplet springs, 
Willow Island, West "Virginia, and the Lincoln Lithia spring of Lin-
colnton, North Carolina. Notwithstanding these additions, the total 
for the section is less than a year ago, and the number actually report-
ing is two less. The product, however, has more than doubled, with a 
large increase in value. 
The list for the Southern Central States is decreased by 1, but the 
number reporting falls from 29 to 19; consequently there is for this sec-
tion a considerable decrease in both the product and its value. 
TheN orthern Central States show a very large increase in the product 
and its value, while the number of springs reporting I'emains the same 
as for the previous year. One addition has been made to the list- . 
Sanicula springs, Ottawa, . Illinois; but notwithstanding this the total 
1or the section is less by four than it was in 1887. 
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The Western States and Territories also show a large increase in the 
product and a corresponding increase in its va1ue. The list also is 
larger by 2 springs, both of which are in Ualifornia, viz: Bartlett 
springs and .LEtna springs. 
The imports for 1888, both of the artificial and the natural mineral 
waters, show a decrease from the importation of 1887. 
Mineral waters intjJOrted and entered for consztntption in the Un·ited Stales, 1867 to 1883, 
inclusit•e. 
Fiscal year:> 
ending 
June 30-
1867 ..... .. 
1868 ...... . 
1869 ...... . 
1870 ..... .. 
1871 ...... . 
1872 
1873 ....... 
1874 
1875 . .... .. 
1876 ..... .. 
1877 
1878 ..... .. 
1879 ' .... .. 
1R80 ..... . 
1881 ..... .. 
1882 ..... .. 
1883 ..... .. 
In bottles of 1 Iu bott~es in ex- I Not in bottles I A.ll not artificial 
quart or less. cess of 1 quart. .JC • I ' · 
Total. ~antity. Value. Quantity~ Valu: ~ ~-uantity. l Value. Quantity. 1 Value. 
____ I __ -- I. ---
Bottles. Qua1·ts. Gallons. Gallons. / 
370,610 $24,913 3,i92 $360 J . ........ l $137 : ::::::::: \: ::::::: . !HJ~! u: ~~~ :g: z~~ 1 ;: ~1~ ~: ~!~ I ~~i :_ ._· :_ :_ :_ :_ -_- :  :_ :1-_. _:  __ : :_ ·_. :_ :_ -_. 470,947 34,604 2,320 I 174 1,336 I Hl 8~~:~~~ 6~:~~~ · :::::.::: .•. ~~~ I ~~g 394,423 I $9R,l51 
7, 238 691 ........ ' 95 16 ] 99, 035 79, 789 
4,;u 471 s l 2 395,!J56 1 1o1,6~o 
25. 7.18 1, 399 .. . .•.••• '...... . . .. . . . . . .. .. .. . .. 447, 646 , 134, 88!1 
12, 965 1, 328 .. .. . .. . .. .. .. .. .. .. .. .. . . .. 22 520, 75L 167,458 
8, 229 815 .. . .. .. .. .. .. .. .. 883, tl74 350,912 
2~. 44o 2, 352 . .. .. • .. .. .. . .. . .. 3 4 798, 101 I 282, 153 
207, 554 19, 731 .. . .. .. .. • .. . .. . .. 927, 75!) 285, 798 
I5o, 326 I II, s;;o ~ -- . ....... ' .. • .. .. . 55 26 1, 225, 46:l 3H3, 616 
152,277 17,010 ...... .. .. .. ... . .. 1, 542,905 1 410,105 
88, 497 7, 054 .. .. .. .. .. .. • .. .. 1, 714, 085 441, 439 
$25,410 
20, 594 
26, 682 
32, 931 
3-l, 919 
6R, 067 
100, 552 
80,496 
10'} 113 
n6: 7Rs 
168,808 
351,727 
28t 509 
305,529 
:l!l:l, 492 
427, 115 
4!8, 493 
------- -
It appears from the foregoing table that previous to 18~3 natural 
mineral waters were not distinguished from the artificial waters. Since 
1884 the artificial waters have not been classified according to the re-
ceptacles in which they have been imported. 
Imports fm· the fiscal years 1884 to 188~, iuclusit·e. 
[Calendar years endln~ December 31 from 1886 to 1888; pre·l'ion s .YI•ars end .June 30.] 
Year&. 
1884 ......................................... . 
1885 ............. .. ................... . ..... .. 
11186 .................. .. .................... .. 
1887 ............. . .......................... .. 
1888 . ....................................... .. 
Artificial mineral 
waters. 
Natural mineral 
"aters. 
Gallons. I Value. Gallons . Value. 
29,366 
7, !J72 
62,464 
13, 885 
12,752 
$4, 5!ll 
2,157 
16, 815 
4, 851 
4, 411 
I. 505, 298 $362, 651 
1' 660, 072 397, 875 
1. 618, 960 354, 242 
1, 915, 51L 3~5, 906 
1, 716, 461 3i1, 695 
EXPORTS. 
Exports of natnml minm·al waters, of domestic production, from the United StateiJ. 
Fiscal years ending June 30- Value. I Fiscal years ending ;une ~-
1875 ............................ . $162 1881 ........................... .. 
80 1 1882 ............•••.•. ......... 
l: :~~ i~~:,-i88~' i886,'i88i,·~~~l - iiiiiii': :: 
1876 ................ ... ........ .. 
1879 ...... . ... .. .............. . 
18RO ..................... . ... .. 
Value. I 
~29 1 421 
41i9 
None. 
__ , 
Tb~ amoqnt of artitici~l miner&l watera exporteq i& al&Q trifling. 
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PRODI'CTION. 
Natnml mineral waters solclfrom 188;~ to 188tl, inclusive. 
1883. 
Xorth Atlantic States ............................. . 
Sonth Atlantic State:; ........................... .. 
Northern ePntral States .... ................... .. 
Sonthem central ~tates ........................... . 
\Vest ern ~tates and Territories .................. . 
Estimated . 
Total ......................................... . 
Springs ------,---
report- Gallons sold. Value. 
in g. 
38 2. 470, 670 I $282, 270 
27 312, 090 li4, 973 
37 1, 435, 80!) 323, 600 
21 1, 441, 042 1:!9, 973 
6 Hi!J, 812 52, 787 
---- ---- -- ----
129 
60 
189 
5, 8;,l!l, 423 
1, 700, 000 
?63, 603 
256, 000 
7, 529,423 1, ll!l, 603 
1884. I 
North Atlantic States...... . . .. . .. . . . . .. .. . . . . . . . .. 38 3, 345, 760 328, 125 
HouthAtlautic States. ........................... 27 464,718 lO:l,l!)l 
North em central States............................ 37 2, 070, 533 420, 515 
Sonthernrentral Stah~s ...................... ·..... 21 1,526,817 1li,l12 
\Vestem States and Territories .................... --~ • __ :107, 500 -~ --~5, 200 
I I • 1~9 ~· ?15, 328 I 1, 08~. 148 Est1mated.... ........ . ............................ GO -,;>00,000 37::>,000 
I Total ......................................... -18!) =:=:!0,215,8~!/ 1,459,143 
~ 1885. I I 
1 North Atlantic States............................. . 51 / 2,527,810 192,605 
Snnth Atlantic States. .. ........................... 32 · • 908, 69:! 2:-!7, 153 
X ot thern central States .. .. . .. .. . . . .. . .. . . . . . .. . .. 45 2, 9:!5, 288 - 4t6, 211 
1 
:-lontherncentra!States ...... .................... 31 510,436 74,100 
We:; tern States and Territories . . . . . . .. .. . . . .. . .. . . 10 J 509, 675 1 86, 776 
-------1----' 
1G9 7. 411, 401 1, I 36, 8451 
55 1' 737, 000 276, 000 Estim:tted ........................................ . 
Total ...........................•.............. 224 9, 148, 401 1, 312, 845 
-== .------------
1886. 
NorthAtlanticRtates.............................. 49 2,715,050 l77,!l6!l 
South Atlantic States . . . . . . . . . . . . .. . . .. .. . . .. .. . . 38 720, 397 123, 5171 
Northern eentralStatos ........................... 40 2,048,914 4tll,8fi1 
Southern central State~ . ........................... 31 822, 016 1 58, 222 I 
\\'estern St,ttes and Territories . . .. . . . .. .. . . . . . . . . . 14 781, 510 137, 796 
--------·----1 
! 172 7, 087, 917 8!J:), 365 1 Estimated . . . . .. .. .. .. . . . . .. . . . . .. . .. . . . . .. . . . .. . 53 1, 862, 400 3H4, 705 
Total. ............. . ........................... ,--225 --8-, 950, 317' 1, 284, 070 
== ====== =.:=:::;:= 1887. 
N orl h Atlantic States ......................... 1... . 40 2, 571, 004 213, 210 HouthA.tlanlic States.............................. 34 614,041 147,149 
NorthemcontralStates .......................... 38 1,480,820 208,217 
Houtlwn• central Htates. .. .. ...... ............. .. . . 2!J Hl, 080 87,946 
Western States and Territories . . . . . . . . . . . . . . . . . . . . 12 1, 236, 324 2o8, 737 
-------~----
153 6, 643, 2f9 945, 259 
Estimated.......................................... . 62 1,616,340 316,204 
Total ........... ·-;~~~-· ........................ =215 8, 259, 6C9 I 1, 261,463 
North Atlantjc ~:;tatcs ............................. . 
Houth Atlantic Htaf.(•R ............................. . 
I Northern central States .......................... . 
Southern central States . . .. . . .. .................. . 
\Vestern State3 and Territories .................. . 
42 
32 
38 
. 19 
15 
2, 856,799 I 
1, 689, 387 
2, 002, 373 
426, 410 
1, 853, 679 
247, 108 
493,489 
325, 839 
71, 215 
421, 651 
• 146 R. 828. G48 l, !"i!i9, :!02 
Estimated .................................... ······j __ 5:.l _ 'i':JO, 000 ___::o, 000 
r Total .. -.---- --- - --- .. -.- .. -... -..... ---- .. - ., 198 9, 578, 648 I 1, 67!), 302 
3677 1\!IN-· 4:0 
G2fi 
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.Ala.bama.-'rwo of the well known springs of Alabama failed to report 
for 1888, and the total for the State is therefore materially less than for 
1_887. The following- are the spring-s reporting: Healing- spring-s, Heal-
ing Spring-s, Washington county; Star of Bethlehem springs, Green-
Yille, Butler county; White Sulphur spring-s, Sulphur Springs, De . 
Kalb county . 
.Arkansas.-Only three springs of Arkansas report sales, and the 
total number of springs commercially used from the State is reduced to 
five. Tlle name of Boyd springs has been changed to Arkansas Lithia 
springs. The following report sales for 1888: Arkansas Lithia springs, 
Hope, Hempstead county; Potash Sulphur springs, Potash Sulphur, 
Garland county ; Mountain Valley springs, Mountain Valley, Garland 
county. 
California.-The total number of Rprings for California is increase(l 
from seven in 1887 to nine in 1888., and all report sales. The two spriugs 
new to the list are JEtna spring-s awl Bartlett springs. The following 
is the complete list of those reporting sales for 1888 : JEtna springs, 
Lidell post office, Napa county; Azule springs, San Jose, Santa Clara 
county; Bartlett springs, Bartlett Springs, Lake county; Castalian 
.1\'lineral Water, Inyo county; Geyser Soda springs, Litton's, Sonoma 
county; Litton Seltzer, Litton's, Sonoma county; Napa Soda springs, 
Napa Soda Springs, Napa county; Pacific Congress springs, Saratoga, 
Santa Clara couuty; Tolenas Soda springs, Fairfield, Solano county. 
Colorado.-Colorado shows no change in the number of springs re-
porting, although there is an increase in both the amount and value of 
the sales. The springs are : Manitou springs, Manitou Springs, El 
Paso county; Springdale Seltzer spring, Springdale, Boulder county. 
Connecticut.-Three of the spring~ for this State report, with in-
creased figures. These are: Aspinock springs, Putnam Heights, Wind-
ham county; Bozrah springs, Bozrah, New London county; Oxford 
chalybeate springs, Oxford, New Haven county. 
Georgia.-Two springs report for 1888, with figures largely increased 
oYer those of 1887. The springs are: Catoosa springs, Catoosa Springs, 
Catoosa county; Ponce de Leon springs, Atlanta, Fulton county. 
Idaho.-The one commercial water of Idaho is represented in the list 
for 1888 with largely increased sales and a new name, as follows: Idanha 
springs, Soda Springs, Bingham county. 
Illinois.-One new spring is added to the list of commercial waters 
for Illinois, namely, Sanicula springs. Three springs in all report sales 
for 1888, as follows: Glen Flora springs, Waukegan, Lake county; 
Perry springs. Perry Springs, Pike county; Sanicnla springs, Ottawa, 
!Ja Salle county. 
Indiana.-Five springs report for 1888, as follows: Hosea's New Point 
Comfort springs, Blue Lick, Clark county; Indian springs, Indian 
Springs, Martin county; King's mineral spring, 1\Iuddy Fork, Clark 
county; Lithium spring, Attica, Fountain county; West Baden springs, 
West Baden, Orange county. 
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lo'Wa.-Iowa is represented on the list for 1888 by_ the three springs 
usually reporting. They are: Dunbar's mineral spring, College 
Springs, Page county; Old M. C. spring, Colfax, Jasper county ; Ot-
tumwa mineral springs, Ottumwa, Wapello county. 
Kansas.-The representation of Kansas for 1888 is increased to five 
from the three of 1887. The springs reporting are: Blasing's artesian 
mineral wells, Manhattan, Riley county; Conway springs, Conway 
Springs, Sumner county; Geuda springs, Geuda Springs, Cowley 
county; lola mineral well~ lola, Allen county; Topeka mineral wells, 
Topeka, Shawnee countJ'· 
Kentucky.-Only one spring from this State reports its sales for 1888, 
namely: Lower Blue Lick springs, Blue Lick Springs, Nicholas county. 
Maine.-Six springs of this State report for 1888. They are : Booth-
bay medicinal spring, East Boothbay, Lincoln county; Hartford cold 
spring, Hartford, Oxford county; Poland spring, South Poland, An-
droscoggin county; Scarborough spring, Scarborough, Cumberland 
county; Summit spring, Harrison, Cumberland county; Underwood 
spring, Falmouth Foreside, Cumberland county. 
lltfaryland.--No reports have been received from any Maryland 
springs. 
Massachusetts.-The same number of springs report for 1888 as for 
1887, but with increased sales: Allandale springs, West Roxbury, Snf. 
folk county; Crystal spring, Stoneham, Middlesex county; Common-
wealth spring, Waltham, Middlesex county; Echo Grove spring, Lynn, 
Essex county; Everett crystal spring, Everett, Middlesex county. 
j}Jichigan.-The only spring in Michigan reporting for 18~8 is the 
Mount Clemens mineral spring, of Mount Clemens, Macomb county. 
j}Jinnesota-Is represented in the Jist by the Inglewood spring, of 
Minneapolis, Hennepin county. 
j}Jississippi.-Three springs report for 1888, as follows: Castalian 
·springs, Durant, Holmes county; Cooper's well, Raymond, Hinds 
county; Godbold mineral well, Summit, Pik~ county. 
Missouri.-Six springs report for 1888, with increased .figures over 
those of 1887. The springs reporting are: Akesoon spring, Sweet 
Springs, Saline com1ty; El Dorado springs, El Dorado Springs, Cedar 
county; Mooresville mineral springs, Mooresville, Livingston county; 
Randolph springs, Randolph, Clay county; Reiger springs, Mercer 
county (post-office address, Lineville, Wayne county, Iowa); Sweet 
springs, Sweet Springs, Saline county. _ 
New Hampshire.-Two springs report for 1888, as follows: Bradford 
springs, East Washington, Merrimack county; Milford (Ponemah) 
springs, :Milford, Hillsborough county. 
New j}fexico.-Ojo Caliente, in Taos county, is the only spring in the 
Territory that reports sales. 
New York.-More than half of the commercially used mineral springs 
of New York report for 1888. Among the seventeen ~hat send reports 
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are three new to our list, namely, the Patterson spring, the Royal 
spring, and the Imperial spring, all of Saratoga. The Royal replaces 
the Old Putnam spring. 'l'he springs reporting are: .Artesian Lithia 
spring, Ballston, Saratoga county; Avon springs, Avon, Livingston 
county; Deep Rock springs, Oswego, Oswego county; Massena springs, 
:Massena, Saint Lawrence county; Oak Orchard Acid springs, Ala-
bama, Genesee county; Carlsbad spring, Saratoga Springs, Saratoga 
county; Champion spring, Saratoga Springs, Saratoga county; Hathorn 
spring, Saratoga Springs, Saratoga county; High Rock spring, Saratoga 
Springs, Saratoga county; Imperial spring, Saratoga Springs, Saratoga 
county; New Putnam spring, Saratoga Springs, Saratoga county; Patter-
son spring, Saratoga Springs, Saratoga county; Royal spring, Saratoga 
Springs, Saratoga county; Vichy spring, Saratoga Springs, Saratoga 
county; Verona springs, Verona, Oneida county; Victor spring, Dar· 
ien Centre, Genesee county; White Sulphur springs, Sharon Springs, 
Schoharie county. 
North Oarolina.-The Leinster Poison springs change their name to 
Barium springs, and one new spring is added to the list, which, as com-
pleted, includes the following: Barium springs, Barium Springs, Ire-
dell county; Lincoln Lithia springs, Lincolnton, Lincoln county; 
Panacea springs, Panacea Springs, Halifax county; Park's Alkaline 
spring, Caswell county (post-office address, Danville, Virginia); Seven 
springs, Seven Springs, Wayne county; Thompson's Bromine-Arsenic 
springs, Crumpler, Ashe county. 
Ohio.-There is a decrease of one on the list of springs for Ohio. The 
springs reporting are: Electro-Magnetic springs, Fountailt Park, Cha!H· 
paign county; Green spring, Green Spring, Seneca county; Len-a-pe 
spring, Delaware, Delaware county; Odeveue spring, Delawan•, Del-
aware county; Ohio Magnetic spring, Magnetic Springs, Union county. 
Oregon.-Only one report has been received from Oregon. It is from 
1\IcCallister's springs, Lake creek, Jackson county. 
Pennsylvania.-Three springs give fig~res for 1888. They are: Black 
Barren springs, Pleasant Grove, Lancaster county; Minnequa springs, 
Minnequa, Bradford county; Ponce de Leon springs, 1\Ieadville, Craw-
ford county. 
Rhode Islctnd.-The two springs of Rhode Island report inm·eased 
sales for 1888. The springs are: Holl;y springs, 'Voonsocket, Providence 
county; Ochee springs, Providence, Providence county. 
South Oarolina.-Ogly one of South Carolina's localities reports for 
1888. It is Chick's springs, Chjck's Springs, Greenville county. 
Tennessee.-Four springs report. They are: Idaho springs, Olarks-
ville, Montgomery county; Red Boiling springs, .Red Boiling Springs, 
1\Iacon county; Rhea springs, Rhea Springs, Rhea county ; Tate 
springs, Tate Springs, Grainger county. 
Texas.-Reports have hecn received from fLve springs, as follows: 
Crabtree'8 sour wells, Sour Springs, Hopkins count~y; Hynson's iron 
MINERAL W A'fERS. ()29 
mountain spring, Marshall, Harrison county; Palo Pinto mineral 
wells, Mineral Wells, Palo Pinto county; Texas sour springs, Luling, 
Ualdwell county; vVootan wells, Wootan Wells, Hobertson county. 
Vermont.-Four of Vermont's seven localities report sales for 1888. 
1'hey are : Alburgh springs, Alburgh Springs, Grand Isle county ; 
Brunswick White Sulphur springs, Brunswick, Essex county; Claren-
don springs, Clarendon Springs, Rutlanu county; Elgin spring, Ver-
gennes, Addison county. 
Virginia.-One new spring, the Osceola Lithia, is added to the list, 
and seventeen springs in all report for 1888, as follows: Bear Lithia 
springs, Elkton, Rockingham com1ty; Blue Ridge springs, Blue Ridge 
Springs, Botetourt county; Buffalo Lithia springs, Buffalo. Lithia 
Bprings, Mecklenburgh county; Chase City mineral water, Chase 
City, Mecklenburgh county; Farmville Lithia springs, Farmville, 
Prince Ed ward com1ty; Healing springs, Healing Springs, Bath county; 
Hunter's Pulaski alum springs, Sassin, Pulaski county; Massanetta 
springs, Massanetta Springs, Rockingham county; Osceola Lithia water, 
Harrison burgh, Rockingham county; Rockbridge alum springs, Alum 
Springs, Rockbridge county; Rock Euon springs, Rock Enon Spring:s, 
:B1rederick county; Rockingham springs, McGaheysville, Rockingham 
couut.y; Seven springs, Abingdon, Washington county; Shenandoah 
alum springs, Sllenan<loah Alum Springs, Shenandoah county; Strib-
ling springs, Stribling Springs, Augusta county; Wallawhatoola. alum 
water, Millborough Springs, Bath connty; Wolf Trap I1ithia 'water, 
vVolf Trap, Halifax county. 
lVashington.-Medical Lake, Spokane county, reports increased sales 
for 1888. 
West Virginia.-One addition is made to the West Virginia list in 
the Triplet springs. Six report as follows: Capon springs, Capon 
Springs, Hampshire county; Irondale springs, Independence, Preston 
county; Red Sulphur springs, Red Sulphur Springs, 1\ionroe county; 
Salt Sulphur springs, Salt Sulp"hur Sp.rings, Monroe county; Triplet 
Rprings, Willow Island, Pleasants county; White Sulphur springs, 
\Vhite Sulphur Springs, Greenbrier county. 
Wisconsin.-Nine springs report for1888. They are: Arcadian spring, 
\Vaukesha, '\Vaukesha county; Bethesda spring, Waukesha, vVauke-
sha. county; Gihon spring, Delavan, Walworth county; Horeb min-
eral spring, Waukesha, Waukesha county; :Mineral Rock spring, Wau-
kesha., Waukesha county; Prairie du Chien artesian wells, Prairie du 
Chien, Crawford county; Sheboygan mineral water~ Sheboygan, She-
boygan county; Shealtiel springs, Waupaca, Waupaca county; Silo~m 
spring, Waukesha, Waukesha county. 
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Snmmm·y of rcpm·ts of mineral springs fm· 1888. 
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.s ·.: ~ l <il ~ ~ r2' ~~ 
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NOHTII A'l'f,ANTIC STATES. 
1\faine .................... . 
New Hampshire ....... .. . 
Vermont ................. . 
Massachusetts . ..... ----- -
Rhode Island ............. . 
Connt'rticut....... . . . ... . 
New York .............. .. 
New Jersey -- ·--········--
Pennsylvania _ .......... .. 
SOUTH ATLANTIC STATES. 
~ I ~ 1 
2 0 
3 2 
17 1:3 
~ I 0 1 
I 
~ 1 ?!{fa~~~~~:::::::::::~:~:: 
6 I Illinois _ .......•...... _ ... . 
6 Michigan ................. . 
2 Wisconsin .............. .. 
5 Minnesota .............. .. 
3g I i1i~:o·~;.i·:::::: ::::::::::: · 
4 Dakota ...•.•.............. 
Nebraska ................ . 
Kansas ............... -.. . 
NOH'l'H CENTRAL STA'l'KS. ~ I 2 7 1 6 
3 1 4 
1 0 1 
9 3 12 
L o j 1 
3 0 3 
6 0 6 
0 Oj 0 
0 ~ I 0 5 5 
r 
Delaware ................. . 
Maryland ................ . 
District of Columbia ..... . 
Virginia ................. . 
'\\'est Virginia .......... .. 
North Carolina .... _ ...... _ 
South Carolina ... _ ... _ ... . 
Georgia ....•.............. 
!<'lorida_ ............. . ... .. 
SOUTH CJ<:!\TRAL STATES. 
Kt::ntuckJ .............. .. 
Tennessee . .•.......... .. .. 
.Alabama ................. . 
~~~i~~~!Pt-:::: : :::: : : : : :: 
Texas _ ............ -...... . 
Indian Territory ......... _ 
Arkansas ................ -
oj ~ ~ ~ I 17 
~ I 1 0 2 
2 0 
0 1 
0 
1 
4 ~ I 2 0 
5 ! I ~ I 2 
0 I WESTERN STATES AN)) TER· 
~ I RITORIES. 
22 Alaska ................... . 
7 W_yoming ............... . 
6 Montana ................. . 31 Colorado .. . . . . . ... . .. _ .. . 
2 New Mexico ............ . 
0 A l'izona . ............ _ .... . 
I R~~l~:~::~::::::::::::::: 
6 Washington ........... . . . 
6 Oregon _ . .............. _ .. . 
5 Califomia _ .............. . 
3 
o 'rotaL ................ 146 52 198 
7 I 
~ I I 
------------------~---~--~---
0 0 0 
0 0 0 
0 0 0 
2 0 2 
1 0 1 
0 0 0 
0 0 0 
0 0 0 
i l 0 1 0 1 
1 1 2 
9 0 9 
.. 
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